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INTRODUCTION 


The mites treated in the present publication have been known under the 
popular names red spiders, spinning mites, and spider mites, these designations 
being derived from the ability of many species to spin webbing. They are 
included in the family Tetranychidae, Order Acarina, Class Arachnida. Many 
of the spider mites are of great economic importance due to the serious damage 
caused by their feeding on crop, ornamental, and forest plants. 


The metamorphosis of tetranychid mites is of the incomplete type, since the 
Progressive stages from the newly hatched individual to the adult do not 
include a truly pupal or transformation phase, and the development changes 
involve chiefly an enchancement in size. The only radical morphological 


* The preparation of this revision has been materially aided through the painstaking 
efforts of C. F. W. Muesebeck, in charge of the Division of Insect Identification of the 
Bureau of Entomology and Plant Quarantine, and of E. W. Baker, of the same Division. 
The latter furnished invaluable assistance in examining type material, not available to the 
writer, and in reporting in detail on his findings. Both of these authorities have reviewed 
the original manuscript and have furnished constructive suggestions. 
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departure in the course of ontogeny consists of the addition of the fourth pair 
of legs following the ecdysis of the first larval stage. 


The life histories of the species which have been observed conform closely 
to one pattern. The eggs are deposited singly on the surface of the food 
plant, and hatch, during active seasons, in a few days, giving rise to the six- 
legged larvae which at once begin to feed. The female larva, upon molting, 
is succeeded by the protonymph which again molts to become the deutonymph. 
The third ecdysis in the female gives rise to the adult. These stages differ little 
except in size and in the possession of eight legs by the three later stages, in 
contrast with the six legs of the larva, as previously explained. The develop- 
ment of the male differs from that of the female in that there is only one 
nymphal stage. For many species, under optimum conditions, from 10 to 12 
days are required for the completion of a generation. In the case of all mites 
studied, females may deposit eggs without fertilization, but these have in- 
variably produced only male individuals. 

Where the winters are mild, as in California and southern United States, 
spider mites may remain active and undergo development throughout the year, 
but in other localities hibernation occurs. The European red mite, for example, 
survives the winter in the egg stage on the food plant, while most species of 
Tetranychus and certain other tetranychids overwinter exclusively as adult 
females which seek shelter in the soil or in crevices on the supporting host. 
There may be as many as 16 generations of spider mites per year. 


BIOLOGICAL FEATURES 


Feeding.—Certain species of spider mites are omnivorous and appear to 
show little preference among the food plants. Other species discriminate 
between plants, especially those species occurring on the native flora such as 
grasses, conifers, and certain indigenous shrubs. This discrimination applies 
to a lesser extent to such mites as Tetranychus sexmaculatus and Paratetrany- 
chus citri, which are primarily pests of citrus. P. pilosus exhibits a preference 
for woody members of the Rosaceae. 

All active stages of spider mites feed upon the leaves, stems or fruits of 
the food plants. The feeding operation is accomplished by the mandibular 
stylets which puncture the tissues, and by the oral aperture which is situated 
rear the tip of the rostrum. The extraction of chlorophyll and other pigments 
in feeding leads to characteristic blotching or stippling of the plant parts, 
which may be rather typical for a given species of mite. Feeding may result 
in the discoloration, desiccation, or abscission of the leaves, or in discoloration 
or stunting of the fruits. Severely attacked plants and trees may become com- 
pletely defoliated and devitalized. 


Webbing.—As mentioned previously, many of the spider mites spin web- 
bing on the food plants; this is most pronounced in the species of Tetranychus. 
Where heavy populations occur, it may result in the enshrouding of the 
foliage in dense webbing which is visible from a distance. It is probable that 
the function of the webbing is for protection against enemies and adverse con- 
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ditions. Acaridologists have speculated variously regarding the locations of 
the spinning organs of mites. Blauvelt (1) shows the silk glands located over 
coxae I and II, and the ducts extending along the front of the body where 
they unite into a common duct which runs anterior-ventrad to a point under 
the tip of the rostrum. The writer has never actually observed the excretion 
of webbing fluid, and his limited histological studies do not permit of question- 
ing Blauvelt’s conclusions as to the location of the spinning system. 


Seasonal occurrence——In the case of most spider mites that have been 
observed, the populations are high during late spring and summer, and the 
severest infestations normally occur during July and August. Relatively high 
temperatures and periods of drought are optimum conditions for the majority 
of tetranychid mites. As an example of an exception to this rule, the citrus 
mite (Paratetranychus citri (McG.)) occurs in greatest numbers in California 
in the spring and fall, while periods of hot summer weather result in sudden 
deciminations. With the exception of the San Bernardino Valley, the citrus 
mite is not known to occur in the hotter portions of California, and it is un- 
reported from Arizona. (In May 1948, since writing this manuscript, the 
citrus red mite has been found in Tulare County, Calif.) 


Biological control.—In studies of a spider mite on cotton in the south- 
eastern United States by McGregor and McDonough (2), from 1911 to 
1914, 31 species of arthropod enemies were recorded, of which 5 were mites. 
Several of these natural enemies possessed active predatory potentials; the more 
important were Scolothrips sexmaculatus (Perg.), Seiulus sp., itonidid midges, 
Geocoris punctipes Say, Triphleps insidiosus Say, several small coccinellids. and 
Chrysopa spp. In the Pacific coastal states Scolothrips sexmaculatus Perg. 
and Seiulus sp. appear to be the more effective enemies of tetranychid mites 
in general, and the six-spotted thrips has been otserved almost to eradicate 
heavy populations of Tetranychus pacificus McG. during the late summer. It 
appears to be true that, collectively, biological control is a substantial factor 
in reducing populations of many species of spider mites. 


Dispersion.—Observations over a period of many years have been made of 
the ways by which spider mites become dispersed. Such travel includes 
crawling on the soil surface; from plant to plant by means of the interlacing 
branches, conveyance in surface water following rains, and by air movement. 
An example of the last mentioned method is a collection by airplane at a great 
altitude over Texas of specimens of a mite known to occur only in the high 
Sierra Nevada Mountains of California. 


Coloration.—Many species of spider mites exhibit marked variations in 
color. In the past this has led to much confusion in the taxonomy of these 
mites. Variations in coloration among individuals of a given species may be 
due to the different food plants upon which they feed, to the color phases of 
the several instars, or to the season of year. A few species are more constant 
in their coloration than others, but this is a feature which should not be 
seriously relied upon in the taxonomy of the spider mites. Ewing (3) has 


& 

2) 
air 
ely 
0d 
ix- 
ng, 
ph. 
ttle 
in 

| 
one 

12 
ites 

in- | 
tes, 
ear, 
ple, 
of 
dult 

ost. 

to 

ate 

as 
slies 
any- 
ence 
of 
ular 
ated 
ents 

tion 

om- 

reb- 

hus. 

the 

that 

con- 


260 THE AMERICAN MIDLAND NATURALIST 44 (2) 


discussed variations in the color of a common spider mite, and the various 
factors involved. 


COLLECTION AND PREPARATION 


The critical study of spider mites is made difficult by their minuteness. 
The records of body length range from 0.25 to 0.68 mm. For the proper 
study of the structural characters of taxonomic importance, the use of the 
oil-immersion lens is obligatory. Since the females of different species within 
a genus often cannot be distinguished by characters at present known, it be- 
comes necessary in most cases to have males at hand for study. In collecting 
mites for identification many persons have selected the larger individuals, which 
invariably are females. In most cases this makes specific identification im- 


possible. 


The species of spider mites vary somewhat in life history, habits, and in 
their susceptibility to control chemicals. It is evident, therefore, that the 
entomologist should become informed of the particular species with which 
he is concerned. 

In collecting tetranychid mites for study, investigators have usually followed 
one of two methods: The mites have been picked off the host plant with a 
fine-pointed brush or needle and placed alive in a preservative fluid, or 
portions of infested foliage have been placed in the fluid. An expeditious 
method of collecting spider mites, devised by the author, is as follows: A 
piece of window screen is attached to a small, wooden frame; a large sheet of 
paper (black for pale mites, white for dark mites) is placed flat; the screen 
frame is placed on the paper; twigs of infested foliage are whipped sharply onto 
the screen; the dislodged mites pass through the screen and then may be 
gathered from the surface of the paper. Many more mites may be collected 
in a given time in this way than by any other known method. Due to the 
shrivelling effect of alcohol upon the weakly chitinized spider mites, the writer 
prefers to use Berlese fluid as the collecting medium. 


In preparing spider mites for study, some workers bleach them in heated 
concentrated lactic acid, or soak for a longer period in this material without 
heating. Thereupon the mites are transferred directly into a Berlese fluid 
medium on the glass slide. Since this medium possesses a distinct clearing 
property, the writer has made a practice of placing mites directly into it alive 
or from the collecting fluids. 


In transferring mites for a permanent mount, a generous drop of Berlese 
fluid is applied on the slide, into which are placed as many individuals as is 
practicable. If only a very few mites are available, all should be oriented so 
as to be viewed in profile. If the supply is more numerous, some may be 
mounted laterally and others with the dorsum or venter upward; males should 
be placed so as to be studied in profile. Patience is required in arranging the 
mites in the desired positions until the medium has “set” sufficiently to main- 
tain them in the desired positions; frequent manipulation of the mites with 
a needle or extremely fine brush is necessary; this will require from 20 to 30 
minutes. After proper mounting has been accomplished, the slide should 
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be allowed to “age” for from two to five days before capping with a cover- 
glass; otherwise this operation may disarrange the specimens. In applying 
the cover-glass, a liberal drop of the medium is placed at its middle, and the 
cover-glass is then inverted onto the slide, care being taken to have the speci- 
mens centered within the periphery of the cover. If too much medium is 
used, or if the mites are embedded too deeply in the fluid, a proper focus with 
the oil-immersion lens will not be possible. The preparation should be given 
24 hours to “set” before employing the oil-immersion objective. Some 
acaridologists “ring” the cover-glass with certain sealing materials; the writer 
has never followed this practice, and the majority of his mounts remain in 
satisfactory condition, even after 20 years. 


CHARACTERS OF THE TETRANYCHIDAE 


Mites of the family Tetranychidae have the following disinguishing 
characteristics: Soft-bodied mites, oval to elliptical in outline in the female; 
the collective complex of the mouth organs not movable forward and back- 
ward, and forming a short cone which is partly sheltered by an overlying fold 
of the dorsal body tissue; the chitinized portion of the mandibles (stylets) 
consisting of a pair of fine, bristle-like elements, recurved sharply behind, the 
short dorsal arm inbedded in the mandibular plate, the longer ventral arm 
protruding anteriorly from under the spina or digiti fixi; the terminal, thumb- 
like segment of the palpus articulated to the preceding segment so as often 
to appear to be deflexed from it; a dorso-terminal claw (usually strong) borne 
on the penultimate segment of the palpus, overlying the terminal segment; the 
eyes usually very noticeable as red spots; the genital and anal openings situated 
near caudal end of venter, the anus subterminal. Inhabiting foliage. Most 


species producing webbing. 
MorPHOLOGY 


The body of a spider mite is divisible into the cephalothorax or proterosoma 
and the abdomen or hysterosoma. The former bears the two anterior pairs of 
legs and the rostrum; the latter bears the two hind pairs of legs. The dividing 
suture is not always clearly visible. 


The dorsum of the body bears varying numters of setae. For the known 
species, these range in number from 22 to 56, and are usually arranged 
roughly in transverse and longitudinal rows. 


In outline the dorsal setae may be peglike, linear to lanceolate hairs, or 
ovate to leaflike plates. The dorsal setae arise in some species from counter- 
sunk discs, in other species from flush rings, or prominent tubercles. The 
legs, as a rule, are well supplied with hairs which, within the family, vary as 
much in structure as do the dorsal body setae. 

One or two eye cornea occur on each side, usually between the subfrontal 
and humeral setae of the cephalothorax. 


The dorsal body integument of the female exhibits various types of 
striations or wrinkles. On the proterosoma these mostly run longitudinally, 
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while on the hysterosoma they are transverse for the most part. Oudemans (4) 
proposed the genus Eotetranychus for mites (otherwise Tetranychus) whose 
dorsal abdominal striations are entirely transverse except for a few small mar- 
ginal areas. He retained in Tetranychus those mites in which most of the dorsal 
striations behind the third pair of subaxial setae are longitudinal. In certain 
genera, e. g., Tetranychus, “Eotetranychus,’ Paratetranychus and Schizo- 
retranychus, there is a U-shaped area with parallel longitudinal striae over- 
lying the normal position of the mandibular plate, called the pseudoshield. 
The striae on the venter are all transverse. In the males of most species, the 
striations are transverse on toth dorsum and venter. In Bryobia the dorsal 
integument has a very irregular pattern of striations which bend and run in 
many directions. 


fired digst 


Stylophore. 
““-stylets 


per-treme.. _--Palpus 


postrum 


Text fig. 1. Tetranychus bimaculatus.—Rostrum and associated structures. 


In the Tetranychidae the mouthparts consist of the mandibles, palpi, and 
spina. Basally the mandibles are coalesced to form the manibular plate 
(“stylophore” of Snodgrass), and distally they project anteriorly as the needle- 
like stylets and tip of rostrum or spina. The stylets and mandibular plate 
are movable forward and backward; the former, from their basal origin, extend 
first backward and then bend sharply forward to emerge under the tip of 
the rostrum. The stylets are solid, and are used for piercing plant tissue in 
order to liberate the plant juices used for food. The rostrum evidently is 
a conical extension from the ventral portion of the cephalothorax, lying be- 
tween the palpi; it is slightly truncate in front, and bears several minute setae 
near its tip. The oral orifice opens near the tip of the rostrum. The palpi 
may be considered to be auxiliary members of the mouthparts. They arise 
between coxae I, under the manibular plate, and straddle the rostrum. 
Typically, they are 5-segmented, the last segment forming a “thumb” to the 
preceding joint which, dorso-terminally, bears a strong claw. The “thumb” 
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_-Stylet 


_-rostram 


outlet from pump 


Text fig. 2. Tetranychus species—Rostrum and tip of palpus, showing oral orifice, 


pharynx, esophageal pump, duct previously thought to be the silk duct, and stylet: “a, 
ventral view; “b,” lateral view. 


bears from 5 to 8 appendages, more often 7; typically, there is a terminal 
bullet-shaped structure called the terminal sensilla, or “finger,” and a similar 
but smaller organ dorsally called the dorsal sensilla, both assumed to be sense 
organs; in addition, there are, typically, 5 short hairs on the “thumb,” the 
apical-most pair being naillike and probably used for piercing the food plants. 


In Bryobia and Tuckerella, and to a lesser extent in Monoceronychus, 
Pseudobryobia, and Allochaetophora, the front margin of the cephalothorax 
projects forward as a free plate. In Tuckerella this plate is dome-shaped and 
without appendages; in Allochaetophora it is an inconspicuous fold; in 
Pseudobryobia it is a semihyaline plate with 5 ill-defined lobes; in Mono- 
ceronychus the weakly defined plate bears a median fleshy “finger” and later- 
ally a pair of weak lobes, the latter bearing each a leaflike seta. In Bryobia 
the free plate has four lobes, each bearing a leaflike seta. 


A pair of tracheae border the mandibular plate and lead inward as variously 
shaped tubes, usually termed the collar tracheae or peritremes; these have 
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taxonomic significance. In Bryobia, Petrobia, and Tuckerella the tracheae pro- 
trude externally as udder or tube-shaped structures. 


The legs in most tetranychid females are shorter than the body; 
Bryobia, Petrobia, and Tetranychina are exceptional in having some or all 
of the legs longer than the body. The legs of the male in most cases are 
proportionately longer than in the female. The legs of spider mites are 
6-segmented, consisting of coxa, trochanter, femur, patella, tibia, and tarsus. 
The relative lengths of the leg segments are of taxonomic value. There is 
great variation in the structure of the terminal tarsal appendages, and these 
characters are very useful in distinguishing between both genera and species. 
Unfortunately, the generic name Tetranychus and the family name Tetrany- 
chidae originally were based on the belief that Tetranychus possesses a tarsal 
claw that is spiit into four parts. Subsequently study revealed that in this 
genus the claw has six subequal divisions. Harvey (5) seems to have been 
the first to make this observation. In Eutetranychus there is no tarsal claw, 
but four capitate tenent hairs arise from the terminal pad or onychium; the 
tenent hairs persist, in some form, in all tetranychid mites. Hystrichonychus 
is devoid of a claw, but has 6 tenent hairs arranged in pairs. Simplinychus has 
a single, simple, uncleft claw and 4 texent hairs arising from the onychium. 
Neotetranychus has the claw obscurely split terminally into 6 very short 
divisions or teeth. Petrobia and Tetranychina have a single claw which bears 
laterally pectinate series of minute tenent hairs; and 4 tenent hairs arise from 
the onychium. Allochaetophora has no true claws, but in their stead are 
2 blade-shaped plates each bearing pectinate series of minute tenent hairs; a 
median pulvillus also bears minute teaent hairs. The tarsus of Monocerony- 
chus resembles that of the iatter genus, but has 4 longer tenent hairs arising 
from the onychium. Tuckerella has 2 tarsal claws, each with a duplicated, basal 
series of numerous tenent hairs, a pulvillus bearing 2 pectinate series of tenent 
hairs arises from the onychium between the claws. Bryobia and Pseudobryobia 
have 2 tarsal claws, each bearing 2 long tenent hairs, with a median pulvillus 
also bearing two similar tenent hairs. Schizotetranychus has 2 to 6 claw divi- 
sions, fused at base, widely divergent right and left, with onychium bearing 4 
long tenent hairs, a pair each side of claw base (in a few species rudiments of a 
dorsal and a ventral division of each claw occurs). Septanychus resembles 
Tetranychus in that the main claw is cleft into 6 divisions; in addition, a 
shorter spurlike claw is borne dorsally on the main claw at its point of greatest 
bending. In Paratetranychus there is a strong, uncleft main claw, arising 
ventrally from which are 6 to 10 needlelike spines; these appendiculate spines 
arise virtually from a common base, whose position varies from a point neat 
the base of the main claw, to its middle; these spines may be longer or shorter 
than the main claw. Berlese (6) proposed the genus Oligonychus for a mite 
tepresented as having the main claw furnished near base with 2 deflexed 
appendages, each setose on its inner edge with short barbs. This tarsal 
structure never has been observed in any mites studied by the writer. Ewing 
(7) has described two mites in this genus, but specimens of O. americanus 
Ewing, identified by Ewing, have he deflexed appendages and spines of the 
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claw with a common basal origin, thus belonging properly in Paratetranychus. 


In many species of tetranychid mites the details of the tarsal claw of the 
male differ from those of the female. This is true especially in tarsus I, and 
to a lesser degree in tarsus II of the male. This modification may include a 
reduction in the number of claw divisions, and the shape and length of the 
component parts. In addition, the claws of legs I of the female rarely may 
differ slightly from those of the other legs. The foregoing discussion of the 
tarsal claws of the genera applies chiefly to those of legs I of the female. 


The mandibular plate is a somewhat chitinized structure which varies 
between species in proportions and outline, and is of taxonomic utility. 


In the past, the copulatory organ of male tetranychids has been called 
the penis. As predicted by Pierce (8) in 1919, this strongly chitinized organ 
almost certainly corresponds to the aedeagus of insects, and in several 
instances a delicate, filamentous tube has been observed entering and extruding 
{from it. The latter is, with little doubt, the true penis. In the spider mites 
the aedeagus varies greatly in structure between species, and is of utmost 
importance for their identification. In certain mite complexes, as in the 
genus Tetranychus for example, the recognition of species in many cases would 
be all but impossible were it not for the uniqueness of their aedeagi. Due to 
the strongly chitinized nature of this organ, it is not amenable to change in 
size or outline in the individual, and the variation within a species is insignifi- 
cant. This character is of less utility for the identity of genera since in certain 
cases there are marked resemblances between the aedeagi of species in different 
genera. This is definitely contrary to the view held by Geijskes (9) who stated 
that the aedeagus is of more value in the separation of genera than of species. 

A phenomenon of interest is the fact that occasional males are inordinately 
large, even approaching the size of the female. In these cases of gigantism 
the aedeagi may be correspondingly large, but their proportions and shape 
conform to those of the typical males. 


CLASSIFICATION 
Among the mites properly grouped in the Tetranychidae, most of the 


structural characters used in classification exhibit rather marked variations 
within the family. This is true of the tarsal appendages, the palpus, the 
collar tracheae, the mandibular plate, the legs, the body proportions, the dorsal 
body setae, the dorsal cuticular integument, and the aedeagus. When an 
attempt is made to segregate species into genera, based on one structural 
character, such groupings do not necessarily remain logical for other characters. 
Consequently, it becomes necessary in the taxonomy of the tetranychid mites 
to select one character for particular use in the separation of the genera. For 
this purpose, the structure of the tarsal claw (see Plate I) and its associated 
appendages seems to be best suited, and in the past it has been used rather 
consistently. The value of the terminal tarsal structures in the conception of 
genera is due not only to variations in their number, shape, and size, but to 
7 presence or absence of certain fundamental parts. A key to the genera 
ollows. 
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Key TO THE GENERA OF THE TETRANYCHIDAE 
(Descriptions of tarsal appendages refer to leg I of the female.) 
. Tarsi devoid of true, hooked claws 
Tarsi with one or two hooked claws 


. Terminal tarsal appendages consisting only of tenent hairs 
Terminal tarsal appendages consisting of two bladelike structures and a median 


pulvillus, all bearing tenent hairs 


. Tip of tarsus bearing six tenent hairs; dorsal body armature consisting of many 
long, streng spines arising frem elevated tubercles Hystrichonychus n. g. 


Tip of tarsus bearing four tenent hairs; dorsal body armature not as above 
Eutetranychus Banks 


. Outer bladelike structures of onychium each bearing only two tenent hairs; front of 
cephalothorax bearing a fingerlike projection and two conspicuous leaflike setae; 
dorsal body setae leaflike Monoceronychus McGregor 


Outer bladelike structures of onychium each bearing a comblike series of tenent 
hairs; front of cephalothorax without fingerlike projection or leaflike setae; dorsal 
body setae hairlike Allochaetophora n. g. 


. The true-claw-complex originating from onychium as a single member; pulvillus 


The true-claw-complex originating from onychium as two distinct members; a me- 
dian pulvillus also present - 


. Claw simple, uncleft, without appendages 
Claw either cleft or with appendages 


Claw uncleft, but with 6 to 10 ventral spines arising more or less from a common 
point on lower portion of claw, these roughly at right angles to the claw 
Paratetranychus Zacher 


Claw uncleft, but with pectinate series of short tenent hairs borne along its sides .... 8 


. Tarsi somewhat swollen, much shorter than tibiae, not bearing long tactile hairs 
near tip; frontal tracheae not protruding Tetranychina Banks 


Tarsi not distinctly swollen, not greatly shorter than tibiae, bearing two tactile hairs 
fully half as long as segment; frontal tracheae protruding externally teatlike ...... 
Petrobia Murray 


. Claw obscurely cleft or dentate near tip (probably into 6 parts) 
Neotetranychus Tragardh 


Claw cleft to middle or beyond 


.Claw cleft into 7 divisions (a single short, dorsal, straightish spur tangent to 6 
other longer spines) Septanychus McGregor 
Claw split into 6 subequal, appressed divisions Tetranychus Dufour 


Claw split into 2 to 6 divisions, the pairs strongly divergent left and right; where 
more than two divisions are present, one pair of divisions is much stouter than 
others Schizotetranychus Tragardh 


. Frontal tracheae not protruding externally; dorsal body setae not spatulate or leaf- 
like; palpi borne subapically on rostrum Pseudobryobia n. g. 


Frontal tracheae protruding externally, dorsal body setae spatulate or leaflike; palpi 
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12. Each onychial claw supplied only with a pair of long tenent hairs; a median pullvil- 
lus between claws bearing two similar hairs; anterior margin of body produced 
into 4 lobes, each bearing a foliaceous seta; dorsal body setae spatulate; leg setae 


Each onychial claw with a comblike series of tenent hairs borne on inside and ou- 
side of its basal half; pulvillus between claws bearing two comblike series of tenent 
hairs; body and legs with foliaceous setae; caudal margin of body with 12 long, 
whiplike hairs; anterior margin of body with a single domelike projection ............ 


Genus EUTETRANYCHUS Banks 


Eutetranychus Banks, 1917, Ent. News 28(5): 197. Anychus McGregor, 1919, Proc. 
U. S. Nat. Mus. 56: 644. 


In 1914 the present author (10) described Tetranychus banksi from castor 
bean, Orlando, Fla. In 1919, the genus Anychus was proposed (8) to contain 
the above mite and a second congeneric species. When Anychkus was pub- 
lished, the author overlooked the fact that Banks (11) in 1917 had erected the 
genus Eutetranychus to include A. banksi (McGregor) and A. latus (Canes- 
trini & Fanzago). It appears evident that no type of Banks’ genus has been 
designated, and since latus probably belongs in another genus, with which 
Banks evidently was unfamiliar, banksi is herewith designated as the type of 
the genus Eutetranychus. 


Spider mites usually with oval, somewhat flattened bodies in the female, 
with 18 to 26 lanceolate to clavate dorsal body setae. Tarsi with onychium 
devoid of claws, bearing only 4 knobbed tenent hairs. Palpus, in those species 
studied, with terminal segment (“thumb”) rather long, its terminal sensilla 
elongate, “thumb” bearing a dorsal sensilla and 4 or 5 additional setae. 
Aedeagus (known for only one species) with a dorsal basilar lobe, the shaft 
narrowing abruptly backward, and bent strongly upward, terminating in an 
acute, unbarbed tip. 


Key To Species OF EUTETRANYCHUS 
(Based on the females) 


1. Dorsal body setae 24 in number, mostly lanceolate, very conspicuous, longer than in- 


terval to base of seta next behind ................ spinosa (Banks) 
Dorsal body setae 26 in number, rodlike, clavate, or spatulate, mostly shorter than 
2. Palpi when extended reaching nearly to middle of femora I; inner humerales setac 
arising behind a line even with anterior face of coxae III .......... mexicanus, new species 
Palpi not nearly reaching to middle of femora I; inner humerales setae arising ceph- 
alad of a line even with anterior face of coxae TIT .........2.2.2.2.2-2.2-cseeeeeeceeeeeeeeeeeseeeeeee 3 


3. None of dorsal body setae strongly clavate or spatulate, mostly rodlixe; tip of ter- 
minal segment of palpi bearing 3 sensillae or enlarged setae ......... pdeseas rusti (McG.) 


A number of the dorsal body setae are strongly clavate or spatulate; tip of terminal 
segment of palpi bearing a single sensilla ......................-.-....---c---csececsseniscceeecocecseseseeeeee 4 


4. Of the dorsal body setae, only the inner scapulares, the 4 humerales, inner dorsales, 
and inner lumbales are clavate, all others rodlike; sub-basal seta on outer face of 
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palpal “thumb” spindle-shaped and hispidulous clarki (McG.) 
Most of the dorsal body setae strongly clavate to spatulate; sub-basal seta on outer 


face of palpal “thumb”  hairlike banksi (McG.) 


Eutetranychus spinosa (Banks), new combination 


Tetranychopsis spinosa Banks, 1909, Ent. Soc. Wash. Proc. 11: 134. 


Female.—Body widely oval, widest at main suture which is very indistinct; 
silightly concave on front margin. Dorsal armature consisting of 24 setae, as 
follows: A frontal seta each side of mandibular plate, about equaling the palpi; 
a strong, lanceolate seta arising over coxa I; 3 similar submarginal setae along 
each side, one of which is on cephalothorax, 2 of which are on abdomen; 4 rod- 
like setae on caudal margin; 3 pairs of submedian conspicuous, lanceolate 
spines, one of these pairs at middle of cephalothorax, and 2 pairs on abdomen; 
a short, marginal, clavate seta behind legs II; and a similar seta over coxae 
III; all setae arsising from tubercles. Legs I and IV about equaling length 
of body to front of cephalothorax; legs II and III a little shorter. Mandibular 
plate oval, notched in front. Rostrum and palpi relatively short. Collar 
tracheae consisting of a rather straight tube, slightly bent, and ending inwardly 
in a very slightly enlarged elliptical chamber. A single eye cornea each side 
near body margin at base of first pair of stout bristles. Legs sparsely supplied 
with short, lanceolate, setose setae; tarsi I evidently with only a single set of 
duplex hairs; 5 setae borne on segment proximad of these; onychium without 
a claw, but bearing 4 capitate tenent hairs. 


Type material—Museum of Comparative Zoology, Cambridge, Mass. 
Type locality—Guelph, Ontario, Canada. 
Distribution —Maryland, Ontario, Canada. 


Food plants.—Basswood (Tilia sp.) ; a grass. 


An examination and drawings made by E. W. Baker of the type specimens 
of Tetranychopsis spinosa Banks, revealed that this species is identical with 
the above mite collected recently by Baker from a grass in Maryland. Banks 
did not describe the palpus, and Baker’s lone specimen from Maryland was so 
mounted that the palpi could not properly be seen. 


EUTETRANYCHUS BANKSI (McGregor) 


Tetranychus banksi McGregor, 1914, Ent. Soc. Amer. Ann. 7(4): 357, 358, pl. 44. 
Eutetranychus banksi (McGregor), Banks, 1917, Ent. News 28(5): 197. Anychus 
banksi (McGregor), 1919, U. S. Nat. Mus. Proc. 56(2303): 644, 645. 


Female.—Body from above subovate, widest across cephalothorax, barely 
concave in front. Color rusty-red excepting a median abdominal area and a 
clear area overlying the mandibular plate. Striations on dorsal integument 
mostly longitudinal on cephalothorax, mostly transverse on abdomen; the 
striae surrounding inner lumbales setae longitudinal or diagonal. Twenty six 
serrate dorsal body setae, mostly clavate to spatulate, distributed as follows: 
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A pair at front margin over palpi, one mediad of each eye, one over and 
behind each coxa II, 3 along each side of abdomen, 6 forming a fringe on 
caudal margin, 4 pairs of very small setae stradding the median line, the 
first pair just in front of the main suture, the other 3 pairs on hysterosoma; 
setae mostly much shorter than interval to seta next behind. Mandibular 
plate about half again as long as wide, emarginate in front. Eyes over coxae 
II. Legs I about equaling body to front of cephalothorax, other legs some- 
what shorter; relative lengths of segments of leg I as follows: Coxa, 9; tro- 
chanter, 4; femur, 14; patella, 9; tibia, 11; tarsus, 8. Tip of tarsus devoid of 
a claw; onychium bearing 4 tenent hairs, and produced distally as a subacute 
protuberance. Tarsi I dorsally bearing a single set of duplex setae, with 7 
setae proximad of these. Palpus with penultimate segment dorsally bearing 
a shortish claw; last segment subconical, bearing terminally a single sensilla 
which is over four times as long as thick, dorsal sensilla arising near base of 
segment; “thumb” bearing 5 additional setae. 


Male.—Body from above sagittate. Legs proportionately much longer 
than in female, al! distinctly longer than body. Aedeagus somewhat resembling 
that of E. clarki (McG.) 


Type material_—U. S. National Museum No. 19089. 
Type locality —Orlando, Fla. 


Distribution Known only from type locality. 
Food plants—Castor bean, velvet bean. 


Eutetranychus rusti (McGregor), new combination 


Tetranychus rusti McGregor, 1917, U. S. Nat. Mus. Proc. 51(2167): 582-584, pl. 
102. Anychus rusti (McGregor), 1919, U. S. Nat. Mus. Proc. 56(2303): 645, 646. 


Female.—Bedy ovate from above, barely truncate in front. Color 
yellowish, greenish, to red. Twenty-six dorsal body setae, rodlike, sparsely 
serrate, blunt-tipped, much shorter than interval to seta next behind, dis- 
tributed as follows: One either side of mandibular plate anteriorly, one in front 
of and one behind each eye, one at each humeral angle of abdomen, a series 
of 4 behind the main suture, a series of 4 just behind coxa III, a transverse 
series of 4 even with the genital region, 6 setae along the caudal margin. Eyes 
directly over coxae II. Mandibular plate slightly less than twice as long as 
wide, rounded in front. Forelegs about equaling body to front of cephalo- 
thorax, other legs somewhat shorter; relative lengths of segments of leg I as fol- 
lows: Coxa, 6; trochanter, 4; femur, 15; patella, 10; tibia, 13; tarsus, 9. Tip of 
tarsus devoid of a claw; onychium produced distally as a small gibba, and bear- 
ing 2 pairs of tenent hairs. Tarsi I bearing only 1 pair of duplex setae; 6 setae 
on segment proximad of these. Palpus with penultimate segment produced 
dorsally as a claw; last segment subcylindrical, with 3 naillike setae near tip, 
a small sensilla dorsally, and 2 additional short setae. 


Male.—Body from above narrowly sagittate, smaller than female. Legs 
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proportionately longer than in female. all longer than body. Aedeagus not 
known. 


Type materia!.—U. S. National Museum No. 20170. 


Type locality—lMira Flores Station, Departmento de Piura, Hacienda 
“San Jacinto,” Peru. 


Distribution.—Known only from type locality. 


Food plant.—Papaya (Carica papaya). 


Eutetranychus clarki (McGregor), new combination 
Anychus clarki McGregor, 1935, Ent. Soc. Wash. Proc. 37(8): 161-165, pl. 18. 


Female.—Color, in nicely preserved specimens, lemon amber; the deeper 
coloration, due to confluent blotches, a deep chocolate brown, occurs around 
the margin of the body, but is lacking anteriorly and medially. One perfect 
eye cornea each side. The dorsal epidermal appendages are 26 in number 
distributed as follows: One overlying outer margin of palpus anteriorly, one 
laterad of each eye, one on each lateral margin of cephalothorax just ahead 
of main body suture, two marginally on each side of abdomen, four along 
hind margin of abdomen, and a submarginal pair associated with the latter 
(these all rodlike); one mediad of each eye, one three-fourths distence from 
eye to main suture, a median pair at hind margin of cephalothorax, a sub- 
median pair a short distance behind the latter, and a median pair even with 
trochanter IV (these all very short, spatulate). All dorsal setae are clothed 
with minute hairs. Body of female ovate, widest across hind portion of cevh- 
alothorax, mature individuals distinctly obese; cephalothorax anteriorly with a 
slightly concave margin overlying palpi. Measurements of a series of indi- 
viduals of this sex from citrus, Weslaco. Texas, averaged as follows: Length, 
0.376 mm.; width, 0.300 mm. Mandibular plate notched anteriorly, but emar- 
gination obscured by a protuberance which overlies it. “Thumb” of palpus 
subconical in profile, being much thicker at base than at tip, which bears a 
long, narrow sensilla fully three times as long as thick; on dorsal surface of 
“thumb,” distad of its mid-point, arise two naillike appendages, in length 
equaling or exceeding that of terminal sensilla; on dorsal surface of the 
“thumb,” one-fourth cf its length from the base, arises a blunt dorsal sensilla; 
between the latter and base of “thumb” arise another naillike appendage and a 
slender bristle; near the center of th: outer surface of the “thumb” arises a 
strong, spindle-shaped, hispidulous appendage. Collar trachea extending in- 
ward as a long, narrow tube, ending in an elliptical chamber. Length of fore- 
leg of female equaling that of body to tip of mandibular plate. Relative length 
of segments of Iegs I as follows: Coxa, 24; trochanter, 13; femur, 36; patella, 
20; tibia, 21; tarsus, 26. Onychium of tarsus devoid of claws or central ves- 
tigial protuberance, its distal extremity merely produced into a rounded gibba; 
the usual four capitate tenent hairs arising in pairs from the onychium. Tarsi 
I bearing only one pair of duplex setae; six setae proximal of these. Egg 
somewhat flattened, without an apical stalk. 
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Male.—Color pale, fully one-fourth again as long as wide. Length, 0.254 
mm.; width, 0.205 mm. Compared with the female, the pyriform body is 
much smaller, and the legs much longer. The tubercled spur on the dorsal 
surface of the palpus, so characteristic of “red spider” males, is lacking in this 
species. The inner portion of the aedeagus is difficult to observe, but the inner 
lobe appears to be slender and rodlike, and seems to expand abruptly to form 
the rather acute basilar lobe; che shaft is rather thick proximally, but distaily 
is abruptly narrowed and bent upward and forward to terminate in an acumi- 
nate unbarbed point; the terminal arm, or hook, forms an angle of about 130 
with the main axis of shaft 


Type material—U. S. Nat. Museum No. 1143. 
Type locality.—Westlaco, Texas. 
Distribution —Costa Rica, Mexico, Texas. 


Food plants.—Citrus, Croton, orange. 


A species of Eutetranychus from Eritrea, on papaya, collected by G. Jan- 
none, is close to E. clarki (McGregor), but is distinct. It is probably the mite 
identified by some workers as Anychus latus (Canestrini & Fanzago) 


Eutetranychus mexicanus, new species 


Female.—Body from above, ovate, widest across hind portion of cephalo- 
thorax, frontal margin somewhat truncate; humeral region over coxae I and II 
rounded. Legs I and IV the longest, about equaling body to front of cephalo- 
thorax. Rostrum rather stout. Palpi stout, reaching nearly to middle of 
femora I. Striations on dorsal integument rather irregular; those on cephalo- 
thorax mostly longitudinal, those on abdomen largely transverse, except that 
striae between second and third submedian seate are deflected longitudinally 
Anus and vulva subcaudal ventrally; the anus lies behind the vulva. Thirteen 
pairs of dorsal body setae, arranged as follows: A pair of stout, lanceolate, 
setose setae near frontal margin over mandibular plate; three pairs of sub- 
clavate, submedian setae on abdomen, these about one-half as long as interval 
to seta next behind; nine submarginal, rodlike setae each side, as follows: One 
over coxa I, one over coxa II, one over inner end of coxa III, one just laterad 
of the latter, one over coxa IV, a semitransverse series of four behind last 
submedian setae, four along the caudal margin, all of these hardly tapering 
except at tip; all dorsal seate are serrate-setose and arise from inconspicuous 
tubercles. Legs bearing short, lanceolate, setose hairs which are mostly much 
shorter than the supporting segment. Dorsally a single perfect, submarginal 
eye cornea each side behind coxa I. Mandibular plate ample, rounded in front. 
Relative lengths of segments of leg I as follows: Coxa, 12, trochanter, 7; femur, 
26; patella, 14; tibia, 16; tarsus, 21. Collar tracheae could not be properly 
studied in the single mature specimen. Tips of tarsi devoid of claws; onychium 
bearing centrally four knobbed tenent hairs. Tarsi I bearing only one pair of 
duplex setae; 5 setae proximad of these. Palpi not in position for critical 
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study; they appear to be somewhat similar in structure to those of E. clarki 
(McG.). Male not seen. 


Type material—One female and 2 nymphs. U. S. Nat. Museum No. 
1810. 


Type locality.—Guadalajara, Mexico. (intercepted at Nogales, Ariz.) 
Distribution —Known only from type locality. 
Food plant.—Sapcta leaves. 


The present species probably is allied most closely with E. clarki (McG.), 
from which it appears to differ as follows: 

E. clarki (McG.): Humeral margin of cephalothorax somewhat truncate 
over -oxae I and II; inner scapulares, outer humerales, and the six submedian 
setae very short-clavate, all much shorter than one-half the distance to nearest 
seta. 

E. mexicanus, new species: Humeral margin of cephalothorax convex over 
coxae I and II; inner scapulares, outer humerales, and the six submedian setae 
distinctly longer, less clavate, all one-half or more as long as distance to nearest 
seta. 

Banks (12) described Tetranychus gracilipes from specimens collected on 
Sphaeralcea sp., at Phoenix, Ariz. A specimen removed from the type slide 
and sent to the writer for study, proved to be identical with a mite collected 


by the writer from the above plant genus at Gila Bend, Ariz., Desert Center, 
El Centro, Corona, and Whittier, Calif., and from Sida hederacea at Los Ala- 
mitos, Calif. Since this mite is radically distinct from Tetranychus, and can- 
not be referred to any existing genus, the writer proposes for it the new genus 
Hystrichonychus, the description of which follows: 


Hystrichonychus, new genus 


Greenish spider mites with claws lacking on all tarsi. Onychium terminally 
bearing three distinct pairs of capitate tenent hairs, each pair borne on a short, 
enlarged pedicel; the inner hair of the outer pairs surpassing the others. Dor- 
sal cuticular armatute consisting of very conspicuous lanceolate spines, arising 
from very prominent, elevated tubercles; each spine with minute secondary 
hairs. Legs slender, in the female about equaling the length of body to front 
of cephalothorax. Rostrum rather prominent, somewhat deflexed. Penulti- 
mate segment of palpus with a strong claw overhanging and at least equaling 
the last segment; the latter. the “thumb,” is subcylindrical, slightly deflexed 
from preceding segment, and bearing seven appendages. The aedeagus of male 
with protrusile portion claw-shaped. 


Genotype.—Hystrichonychus gracilipes (Banks). 

Hystrichonychus gracilipes (Banks), new combination 
Tetranychus gracilipes Banks, 1900, U. S. D. A. Div. Ent. Tech. Ser. 8, p. 72. 
Female.—Body color greenish. Forelegs slightly longer than body to front 
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of cephalothorax, other legs shorter than body. Dorsal body setae 32, very 
censpicuous, lanceolate, with secondary spicules, the complete armature resem- 
bling that of a porcupine. Tarsus I with two pairs of subterminal, duplex 
setae dorsally, the pairs proximate; the onychium devoid of claws, but with 
three pairs of knobbed tenent hairs, each pair arising from a short, enlarged 
pedicel; the inner hair of outer pairs surpassing the others; about 9 setae borne 
on tarsus I proximad of proximal pair of duplex setae. Rostrum unusually 
long, somewhat deflexed. Palpus with penultimate segment produced dorsally 
into a strong claw which overhangs and at least equals the terminal segment, 
“thumb” subcylindrical, somewhat deflexed from preceding segment, bearing 
apically a long, nail-shaped sensilla, and 6 additional setae, 1 being spindle- 
shaped; penultimate segment bearing dorsally two strong setae. 


Male.—Body pale, smaller than female, legs proportionately longer, exceed- 
ing the body. Tubercles of dorsal bristles not conspicuous. Second segment 
of palpus devoid of horn-shaped structure. Aedeagus with inner lobe rodlike, 
acute basilar lobe dorsally, shaft thick basally, tapering abruptly backward, 
curving upward, and terminating in a sharp unbarbed tip; the shaft appears to 
be encased within a cone-shaped sheath. 


Type material.--U. S. National Museum No. 1750. 
Type locality.—Phoenix, Ariz. 


Distribution —Arizona, southern California. 


Food plants—Sida hederacea, S phaeralcea spp. 


In 1931, Oudemans (4) created the genus Eurytetranychus for the species 
Tetranychus latus Canestrini and Fanzago. Oudemans’ description of 13 
words traislates as follows: “Bocy bristles very sparse, leg hairs very short. 
Female somewhat longer than broad; male as usual.” 

Geijskes (9) adopted Oudeman’s genus and added to the above descrip- 
tion the phrase: “Legs as long as body or only slightly shorter.” Geijskes 
stated that Eurvtetranychus latus (C. & F.) occurs on Buxus sempervirens in 
Europe. 


Garman (13) studied a mite on Buxus sp. in Michigan and described it as 
Neotetranychus buxi, new species. He called attention to the marked differ- 
ences in the tarsal claw and other characters between the American species and 
Tetranychus latus C. & F. 

The present writer has studied a mite on Buxus spp. from California, 
Georgia, and Oregon, which seems to conform closely to Garman’s species, as 
described and figured. This species certainly differs materially from E. latus 
(C. & F.), as keyed by Oudemans (14), since the key states that the empo- 
dial appendages are similar to those of Paratetranychus pilosus (C. & F.) in 
having a claw with 6 ventrally directed spines, these being absent in the Ameri- 
can form on Buxus. 


According to Geijskes, the last segment of the palpus in Eurytetranychus 
is reduced, and he so shows it in his figure. He figures the tarsi longer than 
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the tibiae, and the leg setae extremely short, with one to 5 setae per segment. 

Finally, the Michigan mite described by Garman cannot properly be in the 
genus Neotetranychus, as the latter has the tarsal claw dentate or split at its 
tip. 

Since the American mite of Buxus evidently differs from the European 
form in the structure of the tarsal claw, the structure of the palp-tarsus, and 
in the size and number of the leg setae, and considering the worthlessness of 
Oudemans’ description, it would seem justifiable to exclude the American 
Buxus mite from Eurytetranychus. Since, furthermore, the American Buxus 
mite was improperiy included in Neotetranychus by Garman, and as it pos- 
sesses an onychial claw unlike that of any recognized genus, the present writer 
ptefers to create for it a new genus, the description of which follows: 


Simplinychus, new genus 


Body of female ovate from above, about one-third again as long as wide. 
Dorsal integument with striae mostly longitudinal on cephalothorax, mostly 
transverse on abdomen, but with others tortuous. One perfect and one im- 
perfect eye cornea each side. Dorsum with 13 pairs of linear-lanceolate setae, 
shorter than irtetval to seta next behind, not arising from tubercles. Fore- 
legs somewhat longer than body. Legs with numerous hairs of moderate 
Jength. Tarsus I barely shorter than tibia I. Tarsal claw simple, uncleft; 4 
tenent hairs borne or. onychium. Penultimate segment of palpus with a strong 


claw; last segment subconical, strongly developed, bearing a long, slender api- 
cal sensilla, a weak dorsal sensilla, and 5 additional setae. Mandibular plate 
wide, notched in front. Collar tracheae narrow, unswollen inwardly. Male 
small and slender, legs longer than in female, palpal horn lacking, aedeagus 
with the shaft tapering backward, bent upward about 90° to form the tine- 
shaped hook which is unbarbed and subacute at tip. 


Genotype.—Neotetranychus buxi Garman. 


Simplinychus buxi Garman, new combination 
Neotetranychus buxi Garman, in Ries, 1935, Jr. Econ. Ent. 28(1): 55:62. 


Female.—Color, green to yelowish brown. Body from above, ovate, about 
one-third again as long as wide. Dorsal integument with striae mostly longi- 
tudinal on cephalothorax, mostly transverse on abdomen, but with others 
whorled or tortuous. One perfect and one imperfect eye cornea each side. 
Dorsum bearing 13 pairs of linear-lanceolate, setose bristles, shorter than inter- 
val to bristle next behind, not arising from tubercles. Legs with numerous, 
setose hairs of moderate length. Forelegs somewhat longer than body to front 
of cephalothorax, other legs about equaling body. Tarsus I barely shorter 
than tibia I, bearing dorso-terminally only one set of duplex setae; 8 setae 
borne proximad of proximal pair of duplex setae, including a short, curved 
seta. Tip of tarsus with a simple, uncleft, hooked claw, and with a pair of 
tenent hairs borne on onychium each side of claw base. Penultimate segment 
of paipus with a strong claw; last segment (“thumb”) subconical, strongly 
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developed, as long as or longer than claw, bearing a long, slender sensilla 
apically, dorsally a weak sensilla, dorso-terminally two nailshaped setae, sub- 
basally above with two weak setae, and laterally with a stronger hair. Man- 
dibular plate wide, sub-rectangular, obscurely notched in front. Collar tracheae 
consisting of a narrow, straightish tube, unswollen at inner end. Egg (accord- 
ing to Garman) Iemon yellow, flattened apically, striated longitudinally. 


Male.—-Smaller and more attenuate than in female. Legs proportionately 
longer, onychial appendages rather similar to those of female. The hornlike 
structure is lacking on the second segment of palpi. Aedeagus with inner lobe 
rodlike and expanding rather abruptly into the shaft; basilar lobe obscure, 
dorsal; shaft tapering backward, bent upward about 90° to form the tine-shaped 
hook which is about one-half as long as shaft, and terminates in an unbarbed, 
sub-acute tip. 


Type material—Conn. Agr. Expt. Sta. No. 5. 
Type locality—Ganbrook, Bloomfield Hills, Michigan. 


Distribution —California, Connecticut, Georgia, Michigan, Oregon, Vir- 
ginia. 


Food plant.—Buxus spp. 


Genus NEOTETRANYCHUS Tragardh 


Neotetranychus Tragardh, 1915, Medd. N; r. 109, f. Centralanst., f. forsoksv. p. 
jordbruksomr., Ent. avdeln., n:r. 20, pp. 20, 55, 56. 


Tip of tarsus bearing a claw without ventral appendages, and uncleft in 
the female except for closely appressed teeth or short spines at the extreme 
tip. Collar tracheae U-shaped, with posterior limb much thicker than anterior 
limb (according to Tragardh). Dorsal body setae thick and coarsely setose 
(according to Geijskes (9) ). 


Genotype-—Neotetranychus rubi Tragardh. 


This genus appears to be intermediate between Simplinychus and Tetran- 
ychus. 


Neotetranychus virginiensis, new species 


Female.—Body from above, oval. Dorsum with striations mostly longi- 
tudinal on cephalothorax, mostiy transverse on abdomen, but all rather tortu- 
ous. Thirteen pairs of dorsal body setae, mostly shorter than interval to seta 
next behind, thickly lanceolate and setose, not arising from tubercles, distrib- 
uted as follows: Three pairs on cephalothorax, one transverse series of six 
behind main suture, a transverse series of four even with coxae IV, a series 
of four before the genital area, and six over and around the genital area; the 
six sub-median setae very short, almost peglike. Main suture placed unusually 
far forward. A perfect and an imperfect eye cornea each side. Mandibular plate 
wide, rounded in front. Legs relatively short, legs I the longest, none as long 
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Text fig. 3. Neotetranychus virginiensis—1, tip of tarsus I of male, lateral view; 2, 
aedeagus, lateral view; 3, dorsal body seta; 4, tip of tarsus of female, lateral view; 5, tip 
of tarsus I of male, dorsal view. 


as body; relative lengths of segments of leg I as follows: Coxa, 9; trochanter, 
9; femur, 29; patella, 13; tibia, 17; tarsus, 27. The palpi could not be viewed 
laterally, but the last segment appears to be short. Collar tracheae not well 
seen. Tip of tarsus with a weakly curved claw, uncleft for fully two-thirds its 
length, then split in che sagittal plane into three short, fine, closely appressed 
spines (a right and left splitting could not be seen); four knobbed tenent hairs 
on onychium, a pair at each side of claw base. Tarsus I dorso-terminally with 
two pairs of duplex setae, rather close together; 4 setae proximad of proximal 
set of duplex setae. 


Male.—Body smaller and narrower than female. All legs longer than 
body; legs I about twice as long as body. Tarsi I and II each with a simple 
claw, slightly curving, ending in a sharp, entirely uncleft tip. None of the 
males lie so as to be viewed in exact profile, but the aedeagus is about as fig- 
ured, namely : Inner lobe rodlike, expanding abruptly into the shaft; basilar 


276 ee 44 (2) 
1 2 


4 (2) 1950 McGrecor: MITEs OF THE FAMILY TETRANYCHIDAE 277 
lobe occurring as an acute angle at front of shaft; the latter tapers backward 
slightly, and evidently bends downward slightly to form a weak hook; distally 

oS the aedeagus ends in a disclike barb whose upper and lower angles are rather 


inconspicuous and sub-equal. 


Type material—U. S. Nat. Museum No. 1715. Collected August 12, 
1937 by Evinger and Grant. 


Type locality—Arlington Farm, Virginia. 
Distribution Known only from the type locality. 
Food plant.—Black locust. 


[ Genus TETRANYCHUS Dufour 


Tetranychus Dufour, 1832, Ann. Sci. Nat. 25, 276. Eotetranychus Oudemans, 1931, 
| Ent. Ber. DI. 8 (178), 224. Apotetranychus Oudemans, 1931, loc. cit. pp. 234, 235. 


Tetranychid mites with the tarsal claw originating from the onychium as a 
single member; pulvillus lacking; claw cleft to about its middle or more into 
six subequal, divisions, in two right and left appressed series of three spines 
each; claw without ventral appendages. Four tenent hairs arising from the 
onychium, a pair at each side of claw base. Collar tracheae consisting of a 

» tube which loops back internally to form a U-shaped or tobacco-pipe-shaped 


structure (a few exceptions). 


Genotype.—Tetranychus lintearius Dufour. 


Oudemans (4) proposed the genus Eotetranychus to include those mites, 
otherwise Tetranychus, having the dorsal cuticular striations on the abdomen 
entirely transverse, except for a few small, marginal areas. The same author 
(4) also proposed A potetranychus for mites with short, spindle-shaped dorsal! 
body setae arising from spherical pits. Since other structural characters within 
the Tetranychus-Eotetranychus-A potetranychus complex are uncorrelated with 
the differences in the dorsal cuticular integument and armature, the present 
writer believes that, at most, Eotetranychus and Apotetranychus are deserving 
anter, of subgeneric rank. 
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Collar tracheae not bent back on main arm; inner end with an enlarged chamber .... 8 


Last segment of palpus with terminal “finger” twice as long as thick .............--.--.---. 


Last segment of palpus with terminal “finger” about as thick as long ...........--.--.------. 7 


. Distal portion of aedeagus bent upward; egg with a short, dorsal axial stalk ............ 


Dorsal portion of aedeagus deflexed slightly; egg spherical, without a stalk ............ 
californicus McGregor 


. Last segment of palpus (female) with terminal “finger” fully 3 times as long as 


thick; shaft of aedeagus with profile flavus Ewing 
Last segment of palpus (female) with terminal “finger” only twice as long as thick; 
shaft of aedeagus with profile not undulate ...................-.-.-- ...monticolus McGregor 


Dorsal body setae longer than intervals between their bases .............----- 


. Dorsal body setae minute, peglike; aedeagus with distal half of shaft Sniition 


distal tip rounded; last segment of palpus with terminal “finger” reduced, orbicu- 

lar; tarsal claw very short .......... ...------.thujae new species 
Dorsal body setae short-lanceolate; aedeagus with distal half of shaft subrectangular, 

distal tip concave-truncate; last segment of palpus with terminal “finger” very 


11. Shaft of aedeagus bent caudally; terminal “finger” of palpus (female) nearly twice 
Shaft of aedeagus not bent; terminal “finger” of palpus (female) about as thick as 
12. Distal tip of aedeagus curving downward .. sexmaculatus Riley 
Distal tip of aedeagus curving upward ...... seseseeeeeelewist. McGregor 
Hook portion of aedeagus bent downward ...............-.-.-----cec-csscececeeesesaceresseensaneesscaneoene 15 
14. Anterior end of barb of with a slight 


..pacificus McGregor 


Barb of aedeagus ‘blending into hook portion ‘without an anterior angle 
medanieli_ McGregor 


- Dorsal body setae rodlike to clavate, blunt- dened R 16 
Dorsal body setae lanceolate to linear-lanceolate, sharp-tipped ..................---..0-0-000-0--- 17 
. Dorsal body setae clavate, failing by much to reach base of seta next behind; last 


segment of palpus (female) with terminal “finger” about twice as long as thick 
Dorsal body setae rodlike, noticeably or barely failing to reach base of seta next 
behind; last segment of palpus (female) with terminal sensilla as thick as long 


Dorsal body setae shorter than interval to seta next behind; collar trachea with 


Dorasl body setae longer than interval to seta next behind; collar trachea with inner 

Aedeagus with hook portion very slighlty deflexed; barb acutely pointed at each end 

of its axis ......... ..perplexus new species 
Aedaegus with hook portion "strongly “deflexed; bab “acutely ‘pointed only at caudal 

- Collar trachea not U-shaped or hooked at its inner end, consisting of a straightish 

tube ending internally in a slightly enlarged eS deflexus new species 
Collar trachea either U-shaped or hooked at inner end ..........2.20..-0----cscesececececeeeeeseeoes 20 


Aedeagus with shaft abruptly constricted in profile at caudal end; dorsal body setae 
rather short, slightly surpassing base of seta next behind; collar trachea with a 
short, enlarged hook at inner end ._..........-....c--csceo-en-ese-ceceecesencoeoneenceoes pallidus Garman 
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Aedeagus with shaft not abruptly constricted in profile at caudal end; dorsal body 
setae strongly developed, well surpassing base of seta next behind; collar trachea 
U-shaped, the reflexed arm of same caliber as main arm .........- ..hicoriae new species 


21. Barb of aedeagus not conspicuous 
22. Shaft of aedeagus abruptly narrowed into the hook element; anterior end of barb 


Shaft narrowing gradually into the hook element; anterior end of barb with a weak 


23. Barb of aedeagus with a rounded boss both anteriorly and posteriorly -...............-.---- 


Barb of aedeagus not with a rounded boss both anteriorly and posteriorly ..............-. 24 


24. Barb of aedeagus acutely angled posteriorly, but with anterior projection consisting 

Barb of aedeagus acutely angled anteriorly; barb caudally strongly acute, incon- 


25. Tarsus I of female with 4 setae proximad of proximal set of duplex setae; axial 
length of barb of aedeagus fully one-third the length of the shaft proper ............ 

Tarsus I of female with 5 or 6 setae proximad of proximal set of duplex setae; 
axial length of barb of aedeagus barely one-fifth the length of shaft -................... 


26. Terminal segment of palpus (female) with greatest thickness about equalling its 
length; terminal sensilla (female) nearly three-fourths again as long as thick; 
posterior projection of barb of aedeagus inconspicuous, often seemingly lacking 

Terminal segment of palpus (female) with greatest thickness about one-third more 
than its length; terminal sensilla of palpus (female) little longer than its thick- 
ness; posterior projection of barb of aedaegus acute, equally as prominent as an- 


TETRANYCHUS ALTHAEAE Von Hanstein 
Tetranychus althaeae Von Hanstein, 1901, Zeitschr. f. wissensch. Zool. 70(1), 74. 


Female.—Body oval. Striations on dorsum of abdomen between and be- 
hind internal lumbales setae transverse on a small, rhombic pseudoshield; 
striations behind and laterad of this rhomboid mostly longitudinal. Thirteen 
pairs of strongly developed, linear-lanceolate dorsal setae, these minutely setose, 
not arising from tubercles. One perfect and one imperfct eye cornea each side. 
Mandibular plate uanotched, rounded in front. Collar tracheae U-shaped. 
Legs shorter than body; relative lengths of segments of leg I as follows: Coxa, 
23; trochanter, 11; femur, 31; patella, 21; tibia, 21; tarsus, 32. Tarsus I dor- 
sally with 2 sets of duplex setae, rather well separated; 4 setae proximad of 
proximal set of duplex setae; onychial claw split deeply into 6 spinelike divi- 
sions, the proximal pair strongest basally. Last segment of palpus (“thumb”) 
with greatest thickness about one-third more than its length, bearing a terminal 
sensilla which is not much longer than thick, and is more than half the thick. 
ness of “thumb” at tip; dorsal sensilla rather large; 5 additional setae on 
thumb, about as usual. 


_ Male.—Swnaller and thinner than female. Legs somewhat longer propor- 
tionately than in female, but not longer than body. Palpus with hornlike spur 
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on second segment. Terminal “finger” of palpus longer and narrower than in 
female. Aedeagus with inner lobe expanding dorsally to the basilar lobe which 
is obtuse angled and not very prominent; shaft with axis continucus with that 
of inner lobe, narrowing somewhat caudad and bent upward almost 90° from 
its axis; hook barely one-third as long as shaft, terminating in a barb which 
projects both anteriorly and posteriorly as rather prominent acute tips. 


Type material.—Location not known. 
Type locality—Not known to the writer. 


Distribution Europe and England. (A mite which may be identical 
occurs in the United States.) 


Food plants.—Described originally from material on hollyhock. Reported 
by Zacher (15) trom 43 species of plants, mostly non-woody. The writer has 
identified this mite from grape (Sweden), hollyhock (Germany). and Caladi- 


um, cotton, Cymbid:um, hops, Laburnum, lemon, melon (England). 


Geijskes (9) considers althaeae to be a synonym of urticae Koch, but 
Koch’s (16) description was such that one cannot be certain as to which spe- 
cies he had in mind. Since althaea originally was described from hollyhock, 
and specimens from this plant in Europe agree with the mite above discussed; 
and since, moreover, urticae, as defined by Geijskes (9), differs in certain 
particulars from the mite from hollyhock and other plants observed by the 


writer, it is considered best to place the common spider mite of soft tissue 
plants of Furope under althaeae. 


TETRANYCHUS ATLANTICUS McGregor 


Tetranychus atlanticus McGregor 1941, Ent. Soc. Wash. Proc. 43(2): 26-28, pl. 2. 


Female—Body from above elliptic-ovate. Striations on a rhombic area 
of dorsum between inner lumbales and sacrales setae transverse, striations 
behind and laterad of this rhomboid mostly longitudinal. Twenty-six dorsal 
setae (counting caudal pair), these strongly developed, linear-lanceolate, 
minutely setose, not arising from tubercles. Mandibular plate rounded an- 
teriorly at maturity. A single perfect eye cornea on each side. “Thumb” of 
palpus barely longer than greatest thickness, bearing terminally a non-clavate 
“finger” which is rotundate terminally, fully two-thirds again as long as thick, 
and is more than one half as thick as “thumb” at tip; the unusually thick 
dorsal sensilla is nearly as long as the terminal “finger,” the other five hairs 
and setac of the “thumb” about as usual. Legs of moderate length, foreleg 
about two-thirds the length of the body. Tarsus I dorsally with 2 sets of 
‘duplex setae, well separated; 4 setae proximad of proximal set of duplex setae. 
Relative lengths of the segments of foreleg as follows: Coxa, 28; trochanter, 
11; femur, 28; patella, 17; tibia, 19; tarsus, 27. Tip of tarsus (female) 
bearing a claw which is sharply bent and is cleft into three pairs of subequal 
needlelike spurs, the inner pair being the thickest at base. The usual four 
tenent hairs arise from the onychium, a pair on each side of the claw base. 
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The collar tracea is of the conventional Tetranychus type, in the shape of a 
U with one long and one short arm. 


Male.—Body somewhat wedge-shaped, much shorter and narrower than 
that of female; legs proportionately longer. Aedeagus with inner lobe rodlike; 
asilar lobe reduced to an obtuse prominence; shaft about three-fourths again 
as long as its basal thickness, bent abruptly upward nearly 90° from axis of 
main shaft, expanding terminally to form the prominent barb whose axial 
length slightly exceeds the length of the “hook” of the shaft, and is fully one- 
third the length of the shaft proper; posterior portion of barb produced into 
an acuminate point; anterior portion of barb produced into an equally promi- 
nent rounded boss; axis of barb directed somewhat upward posteriorly. Tarsal 
claw of foreleg differing from those of the other three pairs of legs and from 
those of female, as is usual with spider mite males; distal portion (correspond- 
ing to the main claw) straight and relatively weak, the proximal portion (analo- 
gous to the deflexed spurs in certain genera) much thicker at base and appear- 
ing to be 3-pointed terminally. 


Type material —U. S. National Museum No. 1380. 
Type locality —Chadbourn, North Carolina. 


Distribution California, Connecticut, Delaware, Idaho. Louisiana, Mary- 


land, Mississippi, New York, North Carolina, Ohio, Oregon, Virginia. 


Food plants.—Alfalfa, bean, clover, cotton, eggplant, Ligustrum sp., lima 
bean, parsley, red clover, soya bean, strawberry, sunflower, violet, walnut. 


TETRANYCHUS BIMACULATUS Harvey 


Tetranychus bimaculatus Harvey, 1892 (1893), Ann. Rept. Maine Agric. Exp. Sta., 
pp. 133-146. 


Female.—Color very variable, depending on food plant and season. Body 
from above, ovate-elliptic. Legs shorter than body to front of cephalothorax. 
Striations on dorsum of abdomen on a rhombic area between inner lumbales 
and sacrales setae transverse, striations laterad and behind this area mostly 
longitudinal. Thirteen pairs of dorsal body setae; these linear-lanceolate, 
strongly developed, finely setose, not arising from tubercles. One perfect eye 
cornea each side. Mandibular plate with a slight emargination in front. Tar- 
sus I bearing dorsally 2 sets of duplex setae, these well separated; 4 or 5 setae 
borne proximad of proximal pair of duplex setae. Onychial claw cleft deeply 
into 6 spinelike divisions, the proximal pair strongest basally. Last segment 
of palpus (“thumb”) with its length about equal to its greatest thickness; the 
terminal sensilla averaging three-fourths again as long as thick; dorsal sensilla 
spindle-shaped, narrower but nearly as long as terminal “finger”; “thumb” 
bearing 5 additional setae, about as usual. Collar trachea U-shape, the inner 
atm usually shorter than main arm. Leg I with segments arranged in decreas- 
ing order of length as follows: Tarsus, femur, tibia, coxa, patella, trochanter. 
Eggs spherical, at first colorless. A rather copiously web-spinning species. 
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Male.—Much smaller than female, body from above rhombic-sagittate. 
Forelegs about equaling length of body to front of cephalothorax. Palpus 
with second segment bearing dorsally a hornlike spur. Onychial claw of leg I 
stout, not strongly bent, with a straightish, narrow spur arising dorsally from 
midpoint, and the main claw cleft terminally into 6 short, dentate divisions. 
Aedeagus with inner lobe expanding abruptly dorsally to the basilar lobe which 
projects slightly backward as a sharply rounded point; shaft narrowing caudad, 
about two-thirds again as long as its greatest thickness, bent upward about 90‘ 
to form the hook; posterior projection of barb inconspicuous, at times seeming- 
ly lacking; anteriorly with a more noticeable acute projection. 


Type material—Location unknown. 
Type locality—Orono, Maine. 


Distribution —Throughout the United States. Occurring in parts of Can- 
ada, Mexico, and the Hawaiian Islands. 


Food plants.—Originally reported by Harvey (5) on 37 species of culti- 
vated plants in Maine, who also reported it from New York and Pennsylvania. 
The writer, in addition, has critically identified this species from 67 food plants 
in the United States and elsewhere. It is of interest to note that most of the 
host records pertain to soft-tissued plants. 


Of all the spider mites of the United States, this is the species most widely 


distributed and most frequently received by the writer for identification. 


TETRANYCHUS CALIFORNICUS McGregor 
Tetranychus californicus McGregor, 1928, Ent. Soc. Wash. Proc. 30(1): 11-15, pl. 1. 


Female.—A small species, color pale yellowish, with darker markings. Body 
somewhat flattened. Dorsum with 13 pairs of long, linear-lanceolate, finely 
setose bristles; dorsal abdominal striations mostly transverse. Legs all shorter 
than body to front of cephalothorax; relative lengths of segments of leg I as 
follows: Trochanter, 12; femur, 42; patella, 21; tibia, 22; tarsus, 35. Tarsus I 
dorso-terminally bearing close together 2 sets of duplex setae; 6 or 7 setae 
borne proximad of proximal set of duplex setae. Onychial claw cleft into 2 
sets of 3 spines each, claw bent strongly at its inner third, to which point the 
cleavage extends; the usual 4 tenent hairs are present. Palpus rather short; 
last segment thicker than long, terminal sensilla longer than thick; the usual 
dorsal sensilla and 5 additional setae borne on “thumb.” Collar trachea 
hooked inwardly, forming a long and a short arm. Mandibular plate rounded 
in front. 


Male.—Body smaller than female, sagittate in outline from above; legs 
shorter than usual for this genus, distinctly shorter than body. Onychium of 
tarsus I with claw cleft deeply into 2 sets of 3 prongs each, the middle of these 
the strongest and longest. “Thumb” of palpus with terminal sensilla much 
smaller than in female, in the form of a sharp cone. Aedeagus simple in 
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structure; the shaft very gradually attenuated backward to a thin, sharp tip; 
basal half of shaft barely convex ventrally, apical half barely convex dorsally. 


Type slide—U. S. Nat. Museum Cat. No. 960. 
Type locality.—Eight miles northwest of Porterville, California. 
Distribution—Strathmore, Porterville, Delano, and Lancaster, California. 


Food plants.—Populus spp. 


This mite is perhaps closest to Tetranychus populi Koch, but differs as 
follows: 

T. californicus: Onychial claw of female split into 6 subequal divisions; 
collar trachea U-shaped, consisting of a long and a short arm, not anastomos- 
ing inwardly; terminal “finger” of “thumb” of palpus of male sharp-cone- 
shaped; aedeagus terminating in a sharp tip. 

T. populi: Onychial claw of female with ventral division of each set much 
the stoutest; collar trachea anastomosing inwardly; terminal “finger” of palpus 
of male short-bullet-shaped; aedeagus terminating in a blunt tip. 


Tetranychus caribbeanae, new species 


Female.—Body from above oval, slightly more than one-third as long as 
wide. Striations on dorsum very tortuous and irregular, those on cephalo- 
thorax mostly longitudinal, those on abdomen mostly transverse. Twenty-six 
dorsal body setae, short clavate, each failing by much to reach base of seta 
next behind; four clublike, conspicuous, distinctly setose setae on the caudal 
margin, arising from tubercles. Evidently two eye cornea each side, hind one 
the larger. Legs shorter than body to front of cephalothorax; tarsus I with 2 
sets of duplex setae, these rather close together; about 5 setae borne proximad 
of proximal set of duplex setae. Onychial claw split into 2 sets of 3 divisions 
each, lying closely appressed to one another, ventral pair strongest basally. 
Terminal segment of palpus thicker than long. bearing an apical sensilla that 
is twice as long as thick; a small dorsal sensilla and 5 additional setae borne 
on this segment. Collar trachea in the form of a short, straightish tube, ex- 
panding at its inner end into an oval chamber. Mandibular plate rounded in 
front. 


The male of this species is unknown. 


Type material —U. S. National Museum No. 1716. Collected by G. N. 
Wolcott. 


Type locality.—Loiza, Puerto Rico. 
Distribution.—Haiti; Puerto Rico; Saint Kitts Island, Leeward Group. 
Food plant.—Cassava. 


T. manihotis Oudemans, also occurring on cassava, differs widely from 
caribbeanae. 


5 

? 
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Tetranychus deflexus, new species 


Female.—Body outline ftom above rather narrowly elliptical. Striations 
en dorsum of abdomen transverse. Twenty-six dorsal body setae, these promi- 
nent, linear-lanceolate, finely setose, not arising from tubercles. One perfect 
eye cornea each side. Legs shorter than body to front of cephalothorax; leg I 
with relative lengths of seginents as follows: Trochanter, 13; femur. 23; patella, 
11; tibia, 15; tarsus, 27. Onychial claw of foreleg with claw typical of the 
genus; proximal pair of divisions the stoutest basally; tarsus I dorso-terminally 
with 2 sets of duplex setae, close together; 6 setae borne proximad of proximal 
pair of duplex setae. Terminal segment of palpus thicker than long, terminal 
sensilla about twice as long as thick; dorsal sensilla small, peglike; five addi- 
tional setae on “thumb,” about as usual. Mandibular plate rounded in front. 


Male.—Body much smaller than in female, narrowly sagittate from above. 
Onychial claw cleft deepiy into 2 sets of 3 diverging divisions each, the middle 
spur of each set the stoutest. Paipus with a “horn” on second segment; ter- 
minal segment with apical sensilla reduced to a rudimentary papilla. Aedeagus 
with inner lobe rodiike and expanding abruptly caudo-dorsally to the point 
of origin of shaft; length of shaft slightly less than twice its greatest thickness, 
narrowing rather abruptly caudad, and deflexed about 60° from axis of shaft 
to form the hook portion; the latter in turn is bent backward to form the barb 
which is devoid of an anterior projection, but is sharp-pointed at its distal tip. 


Type material_—U. S. National Museum No. 1718. Slide mount contain- 
ing 4 males and 3 females collected by the author July 31, 1940. 


Type locality—Sexton Grade, near Grant’s Pass, Oregon. 
Distribution Oregon, Alabama?, and South Carolina? 
Food plant.—Symphoricarpos sp., Azalea. 


The mite collected on Azalae in Alabama and South Carolina resembles, 
and may be identical with, T. deflexus. 


TETRANYCHUS ELLIPTICUS Garman 


Tetranychus ellipticus Garman, 1940, Tetranychidae of Connecticut, Conn. Agr. Sta. 
Bull. 431: 83-85, fig. 20. 


Female.—Flesh color to greenish with obscure dark spots along sides. Body 
widely elliptical, rather flattened; dorsum with 26 unusually short, lanceolate, 
definitely pilose setae, mostly shorter than interval to seta next behind, sub- 
median setae the shortest. Striations on dorsum of abdomen transverse. Man- 
dibular plate broad, about one-half again as long as wide, rounded in front. 
Collar trachea extending inward as a long, narrow tube, then reflexed as a 
short arm which gives rise to several short, lobelike segments. A perfect and 
an imperfect eye cornea each side. Legs shorter than body to front of cephalo- 
thorax; tarsus I with 2 sets of duplex setae, rather close together, the longest 
of these hairs exceeding iength of segment; 4 setae borne proximad of proximal 
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pair of Ccuplex setae; tip of tarsus abruptly constricted; onychial claw short, 
split into 2 sets of 3 spines each, the ventral pair much the thickest for half 
their length, each then abruptly reduced to a fine, needlelike spine; the 
usual 4 tenent hairs arise from onychium, a pair each side at base of claw. 
Last segment of palpus bearing a terminal sensilla which is longer than thick. 
Eggs somewhat flattened dorso-ventrally, striated above, without papilla or 


stalk. 


Male.—Flesh colored to orange. Legs longer than in female; tarsus I very 
abruptly constricted near tip; onychial claw like a stout talon, short, seemingly 
split into 2 very short points or teeth at tip; (appearing 2s a single point in 
profile) ; tenent hairs much longer than claw. Palpus with a hornlike spur on 
second segment; last segment with terminal sensilla reduced to an obscure 
papilla. Aedeagus with rodlike inner lobe which expands abruptly dorsally 
to the beginning of the shaft; basilar lobe inconspicuous; shaft narrowing grad- 
ually caudad, and deflexed almost 90° from its axis to form the heok which 
is nearly one-third as long as shaft; barb clawlike, longer than hock portion of 
aedeagus, its anterior tip obtuse, its distal tip sharply acuminate; axis of barb 
parallel to that of shaft. 


Type material—Conn. Agri. Exp. Sta. No. 2. 
Type locality——New Haven, Connecticut. 
D1 stribution Connecticut. 


Food plant.—Honey locust (Gleditsia triacanthos). 


Tetranychus equatorius, new species 


Female-—Body widely oval from above. Dorsal striations on abdomen in 
region of lumbales and sacrales setae mostly longitudinal. Legs shorter than 
bady to front to cephalothorax. Dorsal body setae linear-lanceolate, strongly 
developed, barely setose, not arising from tubercles. One perfect and one im- 
perfect eye cornea each side. Mandibular plate rounded ir front. Collar 
trecheae U-shaped, the reflexed arm nearly as long as main arm, and of simi- 
lar caliber. Relative lengths of segments of leg I as follows: Coxa, 23; tro- 
chanter, 12; femur, 35; patella, 17; tibia, 21; tarsus, 35. Tarsus I narrowing 
gradually toward tip; dorsally with 2 sets of duplex setae, well separated, the 
proximal pair well behind middle of segment; 4 hairs borne on tarsus proximad 
of the latter; onychial claw deeply cleft into 6 divisions, the proximal pair the 
stoutest basally; a pair of tenent hairs arising as usual each side at base of 
claw. Last segment of palpus about as thick as long, its terminal sensilla about 
one-half again as long as thick; dorsal sensilla clavate, unusually ample, slight- 
ly longer than terminal sensilla; 5 additional setae borne on “thumb,” as usual. 


Male.—Body from above sagittate, much smaller and narrower than 
female. Leg I slightly longer than body to front of cephalothorax. Palpus 
with hornlike spur on second segment; terminal sensilla of last segment well 
developed, two and one-half times as long as thick. Tarsus I with onychial 
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claw very stout for over half its length, cleft near tip into 5 short spurs. 
Aedeagus with inner lobe about as usual, expanding abruptly dorsally to form 
the acute angled basilar lobe; shaft narrowing caudad, and bent upward about 
55° from general axis of aedeagus; hook about one-third as long as shaft, 
terminating distally in an oval barb whose posterior face is almost devoid of a 
projection, and whose anterior profile consists of a prominent rounded boss. 


Type material_—U. S. National Museum No. 1719. Three males and 
many females, collected by E. Lucas, March 19, 1941. 


Type locality —Waipahu School, Oahu, T. H. 


Distribution —Honolulu, Kailua, Waipahu, and Tantalus, Hawaii; Suva, 
Fiji Is.; El Valle, Venezuela; Mayaguez, Puerto Rico. 


Food plants——Cinchona sp., Cracca vogeli, Grammatophyllum, peanut, 
string bean, water hyacinth, watermelon. 


In addition to the type material collected by E. Lucas, collections of this 
species have been made by T. F. Chong, A. Suehiro, C. H. Ballou, and A. C. 


Browne. 


The writer has suspected that his species Tetranychus willamettei might 
be identical with T. flavus Ewing, and recently he collected specimens from the 
type localities and type hosts of these twe species. It was found that the 
structural details of the female palpus varied somewhat between material from 
the Hood River Valley and the Willamette Valley, but no significant differ- 
ence could be found in the aedeagi. Whatever variations exist between speci- 
mens east and west of the Cascade Mountains of Oregon would seem to be of 
no more than subspecific value, and the writer herewith reduces willamettei 
McGregor to synonymy with flavus Ewing. 


TETRANYCHUS FLAVUS Ewing 


Tetranychus flavus Ewing, 1913, Ent. Soc. Amer. Ann. 6, 458. Tetranychus willamet- 
tei McGregor, 1917, U. S. Nat. Museum Proc. 51(2167): 586, pl. 105. 


Female.—Color, pale lemon-amber, with a few blackish blotches along the 
sides. Narrowly ovate from above, about three-fourths again as long as wide. 
Fourteen pairs of dorsal setae (including caudal pair), finely setose, reaching 
well beyond seta next behind; 5 pairs on cephalothorax, 9 pairs on abdomen. 
Dorsal striations on abdomen mostly transverse. One perfect and one imper- 
fect eye cornea each side. Mandibular plate rounded in front, without an 
emargination. Collar trachea consisting of a straightish tube terminating in 
an oval chamber. Legs rather short, legs I shorter than body to front of cepha- 
Jothorax; tarsus I longer than tibia, dorso-terminally with two sets of duplex 
setae, their basal rings touching; 6 setae borne proximad of proximal pair of 
duplex setae. Tarsal claw split deeply into six divisions (2 sets of 3 spines 
each), the proximal spines distinctly the stoutest; 4 tenent hairs borne on 
onychium, a pair at each side of claw base. Last segment of palpus (“thumb”) 
thicker than long; terminal sensilla varying from twice as long (Hood River 
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Valley) to four times as long (Oregon City) as thick; dorsal sensilla very thin, 
spindle-shaped; “thumb” with 5 additional setae. 


Male.—Body smaller, narrower, and paler than in female. Second seg- 
ment of palpus with hornlike spur dorsally; terminal sensilla more slender 
than in female. Onychial claw of leg I shallowly split into two sets of three 
short sputs each. Aedeagus with inner lobe thickening caudo-dorsally to point 
of origin of shaft; the latter consisting of a long, undulating, very gradually 
acuminate structure, terminating in a fine, sharp, unbarbed tip. 


Type material—In H. E. Ewing’s personal collection. Collected on apple 
leaves by H. Lawrence, September 15, 1911. 
Type locality—Hood River, Oregon. 


Distribution —California, British Columbia, Connecticut, Oregon, Wash- 


ington. 


Food plants—Amelanchier alnifolia, apple, a shrub, Ceanothus velutinus, 
elm, gtape, Lonicera sp., maple, oak, peat, raspberry, Salix sp., Vacc:nium 
parvifolium. 


Tetranychus hicoriae, new species 


Female.—Body broadly elliptical. Legs shorter than body to front of 
cephalothorax. Striations on dorsum of abdomen transverse. Thirteen pairs 
of dorsal body setae, not atising from tubercles, these linear-lanceolate, finely 
but distinctly setose, length much exceeding interval to base of seta next 
behind. One perfect and one imperfect eye cornea each side. Mandibular 
plate widely oval, rounded in front. Collar tracheae U-shaped, the reflexed 
arm similar to the main arm. Legs I with 2 sets of duplex setae, interval 
between them about one-sixth the length of segment; 5 setae proximad of 


Text. fig. 4. Tetranychus hicoriae.—1, collar trachea; 2, aedeagus, lateral view; 3, 
tip of palpus of female, lateral view; 4, aedeagus. 


2) 
rm 
ut 
fr, 
fa 
nd 
it, 
Lis 
he 
ne 
m 
| 
of 
el 
3 
2 


288 THE AMERICAN MiIpLanp NATURALIST 44 (2) 


proximal set of duplex setae. Onychial claw of foreleg deeply cleft into 6 fine 
divisions; the usual 4 tenent hairs borne on onychium. Last segment of palpus 
thicker than long, with terminal sensilla longer than thick. 


Male.—Body smaller and narrower than that of female, legs proportion- 
ately longer. Second segment of palpus with hornlike spur above; terminal 
sensilla more slender than that of female. Leg I with tarsal claw weakly 
curved, evidently cleft apically into 4 short, dentate divisions. Aedeagus with 
inner lobe rodlike, expanding distinctly dorsally to point of beginning of shaft; 
the latter narrows gradually and evenly to its point of union with the hook; the 
basilar lobe appears to be a dorsal, lenticular boss; hook portion bent down- 
ward and forward fully 125° from the general axis of aedeagus, and then bent 
again backward to form a short, thin pseudo-barb which is rounded anteriorly 


and sharp pointed distally. 


Type material—U. S. National Museum No. 1720. Fourteen females 
and two males collected by J. P. Kislanko, Sept. 16, 1929. 


Type locality— Wiggins, Mississippi. 
Distribution.—Mississippi, Florida, Georgia, Louisiana, Texas. 
Food plant.—Pecan. 


T. hicoriae, new species, is allied with T. pallidus Garman, but differs from 
it in the shape of the aedeagus and the collar trachea, as described and figured 
by Garman. 


TETRANYCHUS LEWISI McGregor 
Tetranychus lewisi McGregor, 1943, Wash. Ent. Soc. Proc. 45(5): 127, 128, pl. 13. 


Female.—Averaging 0.36 mm. in length, and 0.17 mm. in width. Twenty- 
four strictly dorsal setae, not arising from tubercles; in addition, visible from 
above, a pair of similar setae on the lateral margin of body opposite coxa III, 
and an inconspicuous pair of setae at posterior tip of abdomen. Body oval 
from above; at first a pale greenish-amber color, but deepening in age to amber: 
a varying number of blackish spots along lateral margin, but usually one over 
each coxa III and a pair near hind tip of body. One perfect eye cornea on 
each side. The dorsal integument between the lumbal and sacral setae with 
transverse striations (as in T. pacificus McG.). Mandibular plate rounded 
anteriorly. “Thumb” of palpus fully one-fifth shorter than its greatest thick- 
ness; bearing terminally a “finger” with subparallel sides and rounded tip, 
when viewed iaterally; terminal “finger” less than half as thick as “thumb” at 
tip; the dorsal sensilla spindle-shaped, about as long as terminal “finger”; 
“thumb” bearing five additional setae placed and proportioned about as usual. 
Relative lengths of the segments of the foreleg as follows: Coxa, 15; trochanter, 
10; femur, 28; pateila, 14; tibia, 17; tarsus, 24. Tip of tarsus (female) bear- 
ing a claw which is bent strongly downward and is cleft into three pairs of 
needlelike spurs, the proximal pair the strongest basally. Tarsus of leg I 
dorsally with two sets of duplex setae proximate; 5 or 6 seate borne proximad 
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of the proximal set of duplex setae. The usual four tenent hairs arising from 
the onychium, a pair on each side of the claw base. The collar trachea extends 
downward and backward as a slightly expanding tube, then abruptly bends 
upward at a right angle to form a somewhat swollen chamber which is about 
cne-third as long as the main arm. Egg almost spherical, with a very slender 
axial stalk; at first almost colorless, but becoming straw-color before hatching; 
0.12 mm. in diameter. 


Male.—Body smaller, narrower, and more wedge-shaped than that of 
female; mustard-yeliow color; legs proportionately longer. Aedeagus with inner 
iobe rodlike; basilar lobe inconspicuous; shaft three times as long as its basa! 
thickness, inner half concave above, bent downward about 45° from its main 
axis, then again bent slightly upward at tip; portion of aedeagus distad of the 
shaft gradually acuminate to a sharp tip. Tarsal claw of foreleg fundamental- 
ly similar to that of female, but iess strongly bent, the divisions very closely 
appressed and appearing under low magnification almost as a simple claw. 
“Thumb” of palpus more cone-shaped than in female; the terminal “finger” 


reduced to a nipple-like papilla. 
Type material_—U. S. National Museum No. 1431. 
Type locality.—Corona, California. 


Distribution.—Riverside, Los Angeles, Ventura and Santa Barbara Coun- 
ties. 


Food plants.—Bur-clover, castor bean, lemon, orange. 


TETRANYCHUS LIBOCEDRI McGregor 


Tetranychus libocedri McGregor, 1936, Ann. Entom. Soc. Amer. 29(4): 771-773, pl. 
2, text fig. 1. 


Female.—General color pale, rather free from spots. Body broad oval. A 
series of measured females averaged 0.302 mm. in length by 0.224 mm. in 
width. Anterior margin of body above palpi produced as a conspicuous 
angle. Main dorsal suture near middle of body. A single perfect eye cornea 
on each side. Mandibular plate large, noticeably emarginate. Thirteen pairs 
of greatly reduced dorsal cuticular appendages, not arising from tubercles; of 
these, the most prominent ate a pair anteriorly overlying the palpi; one on each 
lateral margin opposite middle of mandibular plate, zbout half the length of 
the anterior pair; the remaining 22 setae reduced to mere oblanceolate rudi- 
ments, of which 14 are marginal and 8 are submedian; of the latter, two pairs 
lie in front of the suture and two pairs behind it. Thumb of palpus about 
as long as thick, bearing at its tip a very attenuate, acute “finger” which is 
three and a half times as iong as thick; on upper distal corner of “thumb” are 
two naillike digituli; on upper side about midway to base is a small spindle- 
shaped sensilla, one-third as long and less than one-half as thick as terminal 
“finger”; a weak hair arises at base of sensilla, and a strong hair arises dorsally 
half way between sensilla and base of thumb; a hair similar to the latter arises 
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laterally from near the center of the “thumb.” The stout claw of the penulti- 
mate joint reaches well beyond the dorsal sensilla. Legs rather long, foreleg 
(to base of coxa) fully nine-tenths as long as body. Femur one-third again 
as long as tarsus; coxa unusually long, nearly two-thirds the length of the 
femur. Relative lengths of leg segments as follows: Coxa, 21; trochanter, 8; 
femur, 35; patella, 21; tibia, 22; tarsus, 26. Tarsus I with 2 sets of duplex 
setae proximate; 7 seta borne proximad of proximal set of duplex setae. Tip 
of tarsus (onychium) bearing a claw which is strongly arcuate and 6-cleft to 
near the base. The usual four tenent hairs arising from the onychium—a pait 
cn each side of the claw base. Collar tracheae very difficult to observe, but 
appearing to consist of a narrow, gently curving tube which expands at its 
inner end to form a rather ample, elliptical chamber. 


Male.—As usual, much smaller than female, and with legs proportionally 
longer. Palpus with terminal “finger” greatly reduced, it being greatly ex- 
ceeded by the dorsal sensilla; spur on second joint very prominent. Legs I, II, 
and III each bearing a tarsal claw with the six terminal spines reduced to mere 
papillae; tarsal claw of leg IV much as in the female. Tarsus I with 3 curving, 
slightly swollen hairs; tibia I with 4 such hairs; tarsus II with 2 of these hairs; 
tibia II bearing 2 of these probably sensory hairs. Aedeagus very unlike that 
of any known spinning mite; inner lobe seemingly slender, rodlike, expanding 
abruptly to form the very thick shaft; basilar lobe present dorsally, but hardly 
prominent; axis of shaft continuous with that of inner lobe, becoming nar- 
rewed slightly distally, but terminating in a truncated, socket-like end whose 
thickness is greater than that of the inner lobe; no hock or barb present. 


Type material—U. S. Nat. Museum Cat. No. 1144. 

Type locality——Camp Nelson, California. 

Distribution —From type locality, and at great elevation in air over Texas. 
Food plant.—Libocedrus decurrens. 


Tetranychus malvastris, new species 


Female.—Body elliptical, rostrum rather long; dorsal body setae 26, strong- 
ly developed, linear-lanceolate, finely setose, not arising from tubercles. Stria- 
tions of dorsum of abdomen transverse. One perfect and one imperfect eye 
cornea each side. Legs shorter than body; relative lengths of segments of legs 
I as follows: Coxa, 22; trochanter, 9; femur, 25; patella, 14; tibia, 16; tarsus, 
25. Mandibular plate obovate, fine-ninths again as long as broad. Collar 
tracheae tobacco-pipe-shaped, the inner, reflexed arm less than one-third as 
long as main arm. Terminal segment of palpus thicker than long; terminal 
sensilla slightly longer than thick, roughly oval in profile; dorsal sensilla 
spindle-shapsd; 5 additional setae on “thumb.” Tarsus I dorso-terminally 
with 2 sets of duplex setae, rather close together; 6 setae borne proximad of 
proximal set of duplex setae. Claw of onychium strongly bent near middle, 
and split into 2 sets of 3 divisions each; a pair of tenent hairs arise each side 
at base of claw. 
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Male.—Much smaller and narrower than female. Legs shorter than body. 
Onychium of tarsus I bearing a claw which is little bent and whose short divi- 
sions are so closely appressed that their number is difficult to determine. 
Aedeagus simple; rodlike inner lobe thickening at point of fusion, dorsally, 
with shaft; basilar lobe a mere obtuse angle; shaft tapering evenly backward, 
and terminating in a rather sharp tip; entire aedeagus almost in one continu- 
ous axis. 


Type material—U. S. National Museum No. 1721. Males and females 
collected by the author June 14, 1943. 


Type locality —Whittier, California. 
Distribution —Whittier, California and Gila Bend, Arizona. 
Food plant—Malvastrum sp. 


Tetranychus marianae, new species 


Female.—Body from above elliptical. Legs all shorter than body to front 
of cephalothorax. Twenty-six dorsal body setae, well developed, longer than 
interval to base of set next behind. Striations on dorsum of abdomen mostly 
transverse back to the lumbales setae, chiefly longitudinal behind that point. 
Mandibular plate rounded in front, without an emargination. All segments 


of leg I bearing one or more hairs much longer than the segment. Tarsus I 
with two sets of duplex setae, well separated, longest seta much longer than 
tarsus; one or 2 setie borne porximad of proximal set of duplex setae. Claw 
on onychium rather typical of Tetranychus; ventral pair of claw divisions the 
thickest basally. Relative lengths of segments of leg I as follows: Coxa, ?; 
trochanter, 13; femur, 28; patella, 14; tibia, 19; tarsus, 31. Collar tracheae 
hooked inwardly, with the inner arm shorter than the main tube. Palpus with 


Text fig. 5. Tetranychus marianae.—1, 2, 3, aedeagus, lateral view; 4, tip of 
palpus of female, lateral view; 5, collar trachea. 
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last segment thicker than long; terminal sensilla about one-half again as long 
as thick; dorsal sensilla, narrow, peglike. 


Male.—Body smaller and narrower than in female. Second segment of 
palpus with hornlike spur dorsally. Terminal sensilla of last segment of palpus 
longer and thinner than in female. Onychial claw of leg I with ventral mem- 
ber strong, weakly curved, appearing simple in profile, but actually split distal- 
ly into 4 short divisions; dorsal spur of claw thin, shorter than ventral member. 
Aedeagus with inner lobe expanding dorsally to point of inconspicuous basilar 
lobe; shaft in profile narrowing caudad, bent upward nearly 90° from its axis 
to form the thin hook which is hardly one-third as long as shaft; aedeagus dis- 
tally terminating in a rather inconspicuous barb which anteriorly projects as a 
barely noticeable obtuse angle, projecting posteriorly as a more pronounced, 
acute tip; axis of barb directed somewhat upward 


Type material._—U. S. National Museum No. 1722. Collected by H. K 
Townes, June 12, 1946. 


Tyze locality—Mt. Lasso, Tinian Island (Marianne Group). 
Distribution.—Saipan and Tinian Islands, western Pacific Ocean. 


_ Food plants.—Argyrzia? sp., Melanole pis multiglandulosa. Passiflora foeti- 
da, Ricinus communis. zs 


TETRANYCHUS MCDANIELI McGregor 


Tetranychus medanieli McGregor, 1931, Wash. Ent. Soc. Proc. 33(8): 193, 194, 
pl. 13. 


Female.—General body color deep amber, with blackish spots distributed 
chiefly around body margin; legs about same color as body. A single pale 
eye cornea each side, behind and outward of subfrontal bristles. Body oval, in 
length averaging 0.40 mm.; width, averaging 0.25 mm. Dorsal body setae 26, 
fale, roughly in four rows. Mandibular plate rounded anteriorly with no no- 
ticeable emargination. “Thumb” of palpus fully as thick as long, bearing at 
its tip a strong “finger” whose base is nearly half the thickness of “thumb” at 
tip; on its upper distal corner are two pin-shaped pseudofingers; on upper side 
hardly midway to base is a “finger” or sensilla much smaller than terminal 
“finger,” and between this and base are two strong setae somewhat exceeding 
the sub-basal “finger”; a strong hair arises lateroventrally half way from tip 
to base of “thumb.” Claw on the penultimate joint of palpus less hooked 
than usual, barely reaching sub-basal “finger.” The forelegs are about three- 
fourths the length of the body. Femur about three times as long as thick, 
just equaling the tarsus; tibia about one-fifth longer than patella, which is neat- 
ly twice as long as trochanter. Relative lengths of segemnts of leg I as follows: 
Coxa, 21; trochanter, 11; femur, 35; patella. 19; tibia, 23; tarsus, 35. Tarsus 
I dorso-terminally bearing 2 sets of duplex setae, the sets rather well separated; 
4 setae borne proximad of proximal set of duplex setae. Tip of tarsus bering 
a claw which is bent downward at about right angles at a point one-fourth out- 
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ward from base; basal portion uncleft, but distal portion made up of six com- 
ponent, subequal, straightish spurs. The usual series of four tenent hairs arise 
in pairs by the side of the claw base. The collar trachea is of the ortho- 
dox Tetranychus type, in the shape of a U with one long and one short arm. 


Male.—Body more wedge-shaped than female, in length much smaller; legs 
proportionately longer. Aedeagus with inner lobe probably rodlike (extremely 
dificult to observe); basilar lobe rudimentary; shaft about twice as long as its 
basal thickness, bent abruptly upward and forward about 155° from general 
axis of aedeagus, then bent sharply backward as a sickle-shaped acuminate 
point, the distal portion thus forming a double or S-shaped hook. 


Type material —U. S. National Museum No. 1029. 
Type locality —Bridgman, Michigan. 
Distribution.—Southwestern Michigan. 

Food plant. —Cultivated raspberry. 


TETRANYCHUS MONTICOLUS McGregor 


Tetranychus monticolus McGregor, 1917, U. S. Nat. Mus. Proc. 51(2167): 584, 
585, pl. 103. 


Female..—Color, pale amber. Body from above ovate. Dorsal striations 
on abdomen mostly transverse. Thirteen pairs of dorsal body setae, distinctly 
setose, each well surpassing base of seta next behind; in addition, a pair of 
shorter setae on caudal margin. A perfect and an imperfect eye cornea each 
side. Mandibular plate over twice as long as broad, rounded anteriorly. Legs 
rather short, shorter than body to front of cephalothorax; relative lengths of 
segments of leg I as follows: Coxa, 8; trochanter, 7; femur, 20; patella, 12; 
tibia, 14; tarsus, 22. Tip of tarsus bearing a claw which is cleft to middle or 
beyond into 6 divisions, the proximal pair of spines the stoutest; onychium 
bearing four tenent hairs, a pair at each side of claw base; tarsus I dorso- 
terminally bearing twe sets of duplex setae, their basal rings about touching; 
> setae borne proximad of proximal set of duplex setae. Last segment of pal- 
pus thicker than long; terminal sensilla twice as long as thick; dorsal sensilla 
spindle-shaped, very slender; “thumb” bearing 5 additional setae, two being 
naillike. Collar trachea evidently consisting of a short, thickish tube which 
expands at inner end into an ovate chamber. 


Male.—Smaller and narrower than female. Claw of leg I split into 6 divi- 
sions which are much shorter and more abruptly acuminate than in the claw of 
female. Aedeagus with rodlike inner lobe expanding abruptly to form the 
dorsal, basilar lobe; the shaft thick basally, narrowing abruptly caudad, and 
for one-third its length directed parallel with axis of inner lobe, then deflexed 
about 40°, extending backward as a straight, slender lance, terminating distally 


in a sharp, unbarbed point. 
Type material_—U. S. National Museum No. 20165. 
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Type locality—South slope of Mt. Hood, Oregon, at 6,000 ft. elevation. 


Distribution.-Known only from type locality. 


Food plant—Vaccinium sp. 


Females of this species were re-collected in 1938 from the type locality; 
minor changes in the original description have been made, based on the study 
of this material; males were not found in 1938. 


Tetranychus multisetis, new species 


Female.—Dorsal body setae not arising from tubercles, moderately well 
developed. Dorsal striations on dorsum of abdomen iregular, with whorls 
around base of most of the setae. Legs shorter than body to front of cephalo- 
thorax. Tarsus I with two sets of duplex setae, these well separated; 5 or 6 


Text fig. 6. Tetranychus multisetis, new species.—1, tarsus of female; 2, 3, 4, 5, 
aedeagus (2, 3, 4, Riverside, Calif.; 5, Glenn Dale, Md.). 
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setae proximad of proximal set of duplex setae. Relative length of segments 
of leg I as follows: Coxa, 12+; trochanter, 13; femur, 29; patella, 16; tibia, 
21; tarsus, 37. Collar trachea somewhat U-shaped, with a long and a shorter 
arm. Palpus with terminal segment slightly thicker than long; terminal sensilla 
about four-fifths again as long as thick. 


Male.—Aedeagus with inner lobe expanding abruptly dorsad to the shaft; 
basilar lobe dorsal, moderately prominent; shaft proper about two and one-half 
times as long as hcok element; hook bent upward usually somewhat less than 
90° from axis of shaft, terminating in a barb whose anterior process is narrowly 
tounded, and whose caudal tip consists of an acute projection; axial length of 
barb barely one-fifth as long as shaft element: axis of barb usually directed 
slightly upward caudad. (Species name refers to large number of setae on 
tarsus I of female, proximad of proximal pair of duplex setae.) 


Type material—U. S. National Museum No. 1893. Collected by M. M. 
Barnes, Sept. 13, 1949. 


Type locality.—Riverside, Calif. 


Distribution —Orange, Riverside and San Bernardino counties, Calif., and 


Glenn Dale, Md. 


Food plants.—Apple, bear, castor bean, Porana racemosa, and umbrella 
tree. 


TETRANYCHUS OREGONENSIS McGregor 


Tetranychus oregonensis McGregor, 1917, U. S. Nat. Museum Proc. 51(2167): 585, 
586, pl. 104. Tetranychus oregonensis McGregor, 1919, U. S. Nat. Museum Proc. 
56(2303): 661, 662, pl. 79, fig. 2. 


Female.—Color, straw color or pale yellowish amber, lateral spots lacking 
or very inconspicuous. Body from above elliptic-ovate, vertical thickness of 
body much reduced, 0.304 mm. long by 0.142 mm. wide. Eyes pale, one on 
either side. Legs and palpi paler than body. Twenty-six dorsal body setae, 
well developed, pale, setose. Last segment of palpus short, nearly half again 
as thick as long; terminal “finger” about twice as long as thick, its base slight- 
ly more than one-third as thick as “thumb” at tip, dorsal sensilla small, 
spindle-shaped, five additional setae on segment distributed about as usual. 
Claw on penultimate segment of palpus about reaching to dorsal sensille. Legs 
rather short, about three-fourths as iong as body to front of cephalothorax; 
relative lengths of segments of foreleg as follows: Trochanter, 10; femur, 21; 
patella, 11; tibia, 14; tarsus, 21. Onychial claw bent strongly below its middle; 
claw beyond this point cleft into 6 straightish spines, the mner pair somewhat 
the strongest; 4 tenent hairs borne on onychium, a pair at each side of claw 
base. Collar trachea extending backward and downward as a straightish, 
somewhat ample tube, then bending sharply upward to form a wider chamber, 
the two arms forming an angle of less than 90°. 


Male.—Body smalier than in female, legs somewhat longer proportionately. 
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Second segment of palpi bearing a bradlike horn. Aedeagus with inner lobe 
expanding to the region of basilar lobe, which is dorsal and in the form of a 
rather conspicuous protuberance; shaft tapering gradually backward without 
noticesble marked curvature, terminating in a sharp, spinelike tip, without a 
barb; the entire aedeagus lying almost in a common axis. 


Type material—U. S. National Museum No. 20166. 
Type locality.—Portland, Oregon. 
Distribution Known only from type locality. 


Food plant.—Wild cherry (Prunus sp.). 


TETRANYCHUS PACIFICUS McGregor 


Tetranychus pacificus McGregor, 1919, Proc. U. S. Nat. Museum, 56(2303): 657, 
658, pls. 77, 79, fig. 12. 


Female.-—Color ambe=, salmon, orange-red, greenish-yellow, or other colors, 
depending on the food plant, stage of deveiopment, or season of the year; the 
dorsum unspotted or with as many as 4 blackish blotches along each side. Legs 
and palpi pale. Body outline from above widely elliptical. Striations on dor- 
sum of abdomen transverse. Dorsal setae pale, well developed, 26 in number, 
including pair on caudal end. Legs shorter than body; leg I with relative 
lengths of segments as follows: Trochanter, 10; femur, 26; patella, 14; tibia, 
17; tarsus, 27. One perfect eye cornea each side. Collar trachea scythe-shaped. 
Mandibular plate oval, almost two-thirds again as long as wide, unnotched in 
front. Terminal segments of palpus with length and greatest thickness sub- 
equal; terminal sensilla fully twice as lang as thick, its base about one-half as 
thick as “thumb” at tip; dorsal sensilla peglike, shorter than terminal “finger”; 
five additional setae on “thumb,” distributed about as usual. Tarsus I dorso- 
terminally bearing 2 sets of duplex setae, these rather widely separated; 4 setae 
borne proximad of proximal set of duplex setae; onychial claw split deeply 
into 6 divisions, 2 sets of 3 each, the ventral pair thickest basally; the usual 4 
tenent hairs arising from the onychium, a pair at each side at base of claw. 


Male.—Body much smaller than that of female, sagittate from above. Legs 
proportionately longer, forelegs barely exceeding length of body to front of 
cephalohorax. Palpus with a conical sour on second segment; terminal seg- 
ment in the shape of a truncated cone, basal thickness about equaling length, 
its terminal sensilla spikelike, about 4 times as long as thick: dorsal sensilla 
less than half as long as terminal finger; “thumb” of palpus bearing 5 addi- 
tional setae, about as suual. Aedeagus with a rodlike inner lobe expanding 
abruptly dorso-posteriorly to the point of beginning of shaft; the shaft con- 
tracting caudad, and bending upward fully 90° from its axis, to form the hook; 
distally the aedeagus ending in a barb, the axis of which is directed slightly 
upward, its anterior angle being inconspicuous but acute, its posterior extension 
being talonlike and sharp-pointed; length of barb roughly one-third that of 
shaft proper. 
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The eggs are spherical, at first colorless, eventually becoming deep amber. 


Type material—U. S. National Museum No. 22,292. 
Type locality.—Portland, Oregon, and Tracy, California. 


Distribution —British Columbia, Washington, Oregon, California, Idaho, 
Utah, Colorado. 


Food plants——Almond, apple, apricot, banana-squash, blackberry, Brassica 
sp., cherry, Chinaberry, choke-cherry, cotton, fig, gourd, grape, grapefruit, hore- 
hound, Juglans californica, lemon, locust, Malva sp., milkweed, morning-glory, 
native lily, osoberry, peach, pear, Philadelphus sp., pigweed, plur., prune, 
Prunus sp., Ribes sp., Rubus sp., Stachys sp., Vicia sp., vinegar-weed, walnut. 


The Pacific mite is one of the most destructive crop pests in the great agri- 
cultural interior valleys of the Pacific Coast. When crop plants, ornamental 
and shade trees are considered together, it may be the most serious pest in 
central California. 

The predaceous thrips, Scolothrips sexmaculatus (Perg.), is a very active 
enemy of the Pacific mite. During a number of years, in late summer, this 
thrips has been observed nearly to eradicate T. pacificus in a short period of 
time. 


TETRANYCHUS PALLIDUS Garman 


Tetranychus pallidus Garman, 1940, Conn. Agr. Exp. Sta. Bull. 431: 86-87, fig. 23. 


Female.—Body elliptical from above, pale yellow to almost white. Legs 
shorter than body to front of cephalothorax. Striations on dorsum of abdomen 
transverse. Thirteen pairs of lanceolate dorsal bedy setae, these shortish, but 
longer than interval to base of nearest seta, not arising from tubercles, slightly 
thick at base, distinctly pilose. One perfect and one imperfect eye cornea each 
side. Mandibular plate ample, rounded in front. Collar trachea consisting 
of a straight, narrow tube for most of its length, terminating inwardly in an 
enlarged, hooked chamber, often preceded by several smaller septae. Palpus 
with terminal segment slightly thicker at base than long; terminal sensilla near- 
ly 3 times as long as thick, with sides subparallel in profile; dorsal sensilla less 
than one-half as long as terminal “finger”; 5 additional setae on “thumb,” 
about as usual. Leg I barely as long as body to front of cephalothorax; rela- 
tive lengths of segments as follows: Coxa, 18; trochanter, 9; femur, 23; patella, 
13: tibia, 16; tarsus, 23. Tarsi not abruptly constricted near tips, onychium 
with claw rather typical of the genus, with 6 well-developed divisions, the proxi- 
mal pair the stoutest basally; tarsus with 2 sets of duplex setae, these arising 
close together; 5 setae borne proximad of proximal set of duplex setae. Eggs 


pale, spherical. 


Male.—Second segment of palpus bearing dorsally a spurlike horn; terminal 
sensilla reduced to a minute papilla. Onychial claw of leg I less curved than 
in female, the middle division each side the stoutest. the other claw divisions 
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very fine. Aedeagus with rodlike inner iobe which expands rather abruptly 
posterior-dorsally to the point of beginning of shaft; shaft hardly narrowing 
for three-fourths its length, then abruptly constricted to its point of bending; 
hook portion deflexed well over 90° from axis of shaft, the hook thin, less 
than one-fourth as long as shaft, its tip bent backward to form a pseudo-barb 


which ends in a sharp point. 


Type material—Conn. Agr. Exp. Sta. No. 3. 
Type locality—New Haven, Connecticut. 
Distribution —Connecticut 


Food plant.—Beech tree. 


Tetranychus perplexus, new species 


Female.—A smail mite, pale rusty amber, with several blackish spots along 
the sides. Dorsum of abdomen with transverse striations. Legs shorter than 
body to front of cephalothorax. Thirteen pairs of dorsal body setae, each 
longer than interval to seta next behind, distinctly pilose, not arising from 
tubercles. One perfect eye cornea each side. Rostrum and palpi rather prom- 
inent. Mandibular plate rounded in front. Collar trachea consisitng of a 
straightish tube, which at inner end is reflexed to form a short, somewhat 
swollen arm. Tarsus I bearing dorso-terminally 2 sets of duplex setae close 
together; 5 or 6 setae borne proximad of proximal set of duplex setae; onychial 
claw split into 2 sets of 3 spines each, these closely appressed; the usual 4 
tenent hairs present. Terminal segment of palpus somewhat thicker than long, 
terminal sensilla about twice as long as thick, dorsal sensilla small, peglike; 
“thumb” with 5 additional setae, about as usual. Eggs pale, spherical. 


Male.—Smaller than female, body from above sagittate. Legs proportion- 
ately longer than in female; tarsi I and II and tibia I with 2 or 3 very slightly 
swollen hairs. Legs I with onychial claw split deeply into 2 strong, little 
curved divisions, each again bifurcate. Palpus with a horn on second segment; 
terminal sensilla reduced to a rudimentary papilla; dorsal sensilla normal. 
Aedeagus in profile with inner lobe thicker than usual, expanding slightly to 
point of beginning of shaft which is continuous with axis of inner lobe; basilar 
lobe not conspicuous; upper face of shaft with proximal half concave, distal 
half with face straight, under face of shaft convex; shaft distally narrowing 
strongly and deflexed weakly to form the short hook; barb conspicuous, flange- 
or disc-shaped, acutely pointed above and below. 


Type material—U. S. National Museum No. 1723. Collected by the 
author August 3, 1936. 

Type locality.—Lebec, California. 

Distribution Southern and central California, Idaho. 

Food plants.—Cercocarpus sp., Prunus spp., Salix sp. (No. 3, Exeter, ’48 
= no host) 


Speciinens exhibit minor variations with reference to locality. 
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[. perplexus resembies the genus Schizotetranychus in the presence of 
slightly swollen hairs on legs I and II, but the onychial claw differs radically 
from those of members of that genus in that the spines are closely appressed, 
right and left, while in Schizotetranychus they are strongly divaricate. 


Tetranychus piercei, new species 


Female.—Dorsum of abdomen with the striations in the region of lumbales 
and sacrales setae mostly longitudinal. One perfect eye cornea each side. 
Dorsal body setae strongly developed, linear lanceolate, distinctly setose, not 
arising from tubercles. Collar trachea with reflexed arm about one-half 2s long 
as main arm. Terminal sensilla of palpus longer than thick. Legs shorter 
than body to front of cephalothorax; bearing rather long, conspicuous hairs. 
Tarsus I with 2 sets of duplex setae, somewhat separated, the longer of each 
set exceeding the tarsus in length; 4 setae borne proximad of proximal set of 
duplex setae. Onychial claw cleft well beyond middle into 6 subequal, fine 
divisions. Relative lengths of last 4 segments of forelegs as follows: Femur, 
25; patella, 14; tibia, 19; tarsus 24. 


Male.—Smatier than female. Second segment of palpus bearing dorsally 
a hornlike spur; last segment with terminal sensilla resembling that of the 
female. Onychial claw resembling that of bimaculatus. Aedeagus with inner 
lobe rodlike, expanding abruptly dorsally to the acute basilar lobe; shaft thick- 
est posteriorly where it is more than twice as thick as inner lobe, then tapering 
rather rapidly backward to the point of beginning of hook; hook portion of 
aedeagus very short, less than one-fourth as long as shaft, bent upward about 
90° from main axis of aedeagus; hardly a trace of a barb, the hook ending dis- 
tally in a minute, sharp tip. 


1 


Text fig. 7. Tetranychus piercei.—1, collar trachea; 2, aedeagus, lateral view; 3, 
tip of palpus of female, lateral view; 4, aedeagus, lateral view 
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Type material—U. S. National Museum No. 1724 collected by W. D. 
Pierce Feb. 9, 1928. 
The type specimens are not in good condiiton for critical study. 


Type locality.—Victorias Occ. Negros, Philippine Islands. 
Distribution —Known only from the type locality. 


Food plant.—Clitoria ternatea. 


Tetranychus planki, new species 


Female.—Body elliptical, nearly one-half again as long as wide. Legs all 
shorter than body. Striations on dorsum of abdomen fine, inconspicuous, most- 
ly transverse. Dorsal body setae 26, rodlike to clavate, rather conspicuously 
setose; mostly arising from slight swellings on dorsum, surface of swellings 
pebbled. Hairs on legs linear-acuminate, less setose than those of body. Dis- 
tribution of body setae as follows: A pair on frontal margin; a pair laterally, 
opposite middle of mandibular plate; one near each humeral angle of cephalo- 
thorax; 4 in a transverse series on front of abdomen; a series of 4 across middle 
of abdomen; a series of 4 across bind third of abdomen; 4 short, clavate setae 
and 2 longer setae at caudal margin of body; a short seta behind humeral 
abdominal seta seeming to arise from under body margin; the 6 submedian 
setae each barely shorter than interval to seta next behind. Relative lengths of 
segments of leg I as follows: Trochanter, 8; femur, 35; patella, 12; tibia, 16; 
tarsus, 24. Tarsus I with onychial claw split fully one-half its length into 6 
closely appressed divisions; this segment with 2 sets of duplex setae, close to- 
gether; 7 setae borne proximad of proximal set of duplex setae. Terminal 
segment of palpus (“thumb”) a little thicker than Jong, its terminal sensilla 
fully as thick as long; dorsal sensilla longer than terminal “finger”; 5 addi- 
tional setae on “thumb.” Collar trachea consisting of a short, straight tube, 
ending internally in an oval chamber. 


Male.—Body smaller and narrower than in female; legs proportionately 
longer. Leg I with onychial claw split nearly to base into 2 stout, strongly 
curved divisions. Thumb of palpus with terminal sensilla much reduced, ex- 
ceeded by dorsal sensilla. Aedaegus with inner lobe rodlike and continuous 
with axis of shaft, expanding dorsally to the point of beginning of shaft, and 
forming the inconspicuous basilar lobe; shaft at proximal end about twice as 
thick as inner lobe, narrowing gradually distad, its hook portion deflexed only 
slightly from its axis; aedeagus terminating distally in a triangular barb, with 
its posterior tip rounded and a little extended, and with anterior tip sharply 
pointed and directed more forward than downward. 


Type material —U. S. National Museum No. 1725. Numerous male and 
female specimens collected by H. K. Plank, June 25, 1945. 
Type locality —Mayaguez, Puerto Rico. 
Distribution.—Known only from type locality. 
Food plant.—-Erythrina berteroana. 
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This mite evidently is allied to T. carribeanae, but differs in that its dorsal 
setae are longer and less clavate, and the terminal “finger” or palpus (female) 
is shorter and thicker. 


TETRANYCHUS POPULI Koch 


Tetranychus populi Koch, 1838, Deutsch. Crust. Myr. Arachn., fasc. 17, No. 14. 
Tetranychus salicicola Zacher, Privatdruck, dated May 17, 1920, p. 6, Abb. 7-10. 


The following description is based on Garman’s (17) account, and on a 
study by the writer, both on material collected in Connecticut. 


Female.—Pale white or yellowish, 0.36 mm. long by 0.18 to 0.21 mm. 
wide. Striations on dorsum of abdomen transverse. Tarsi dorso-terminally 
with two sets of duplex setae, close together; tarsus I abruptly constricted be- 
yond the distal set. Onychium of leg I bearing a claw which is split into two 
very stout proximal divisions and four fine, hairlike, distal divisions. Collar 
tracheae complex and forming a closed loop at the hooked, inner end. “Palp- 
tarsus” (Garman doubtless meant palptibia) with a heavy claw reaching the 
base of the terminal sensilla, the latter rather ample, little longer than thick. 
Thirteen pairs of dorsal body setae, these well developed, mostly longer than 
intervals to setae next behind, obscurcly pilose. Egg white or pearllike, trans- 
lucent, with an axial stalk above, which is as long as, or longer than, height of 


egg. 
Male.—Color similar to female. Aedeagus long, lanceolate, very slightly 
curved, terminating distally in a distinctly blunt tip. 


Type material.—Location unknown. 
Type locality.—Regensburg, Germany. 
Distribution —Germany, Connecticut. 


Food plants—Lombardy poplar, Populus sp., Salix sp. 


TETRANYCHUS SEXMACULATUS Riley 
Tetranychus sexmaculatus Riley, 1890, Insect Life 2, 225. 


Female.—Pale greenish yellow, often with six dusky spots on abdomen, 
body from above widely elliptical. Twenty-six dorsal body setae, distinctly 
pilose, longer than interval to base of seta next behind, not arising from tuber- 
cles; a pair of short setae on caudal margin. Striations on dorsum of abdomen 
mostly transverse. Legs shorter than body to front of cephalothorax. A per- 
fect and an imperfect eye cornea each side. Mandibular plate ovate, four- 
fifths again as long as wide, unnotched in front. Collar trachea tobacco-pipe- 
shaped, the inner, reflexed arm slightly enlarged, and about one-third as long 
as main arm. Terminal segment of palpus one-half again as thick as long; 
terminal sensilla about twice as long as thick, obscurely pointed; dorsal sensilla 
and 5 additional setae borne on “thumb.” Relative lengths of segments of 
foreleg as follows: Coxa, 14; trochanter, 10; femur, 25; patella, 12; tibia, 16; 
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tarsus, 25. Tarsus dorso-terminally with 2 sets of duplex setae, close together; 
6 setae borne proximad of proximal pair of duplex setae; onychial claw cleft 
into 6 subequal divisions, with the usual pair of tenent hairs borne each side at 
base of claw. Egg spherical, without a stalk. 


Male.—Body pale, much smaller than in female, outline from above sagit- 
tate, legs slightly longer proportionately than in female. Terminal segment of 
palpus with apical sensilla reduced to a peglike rudiment; dorsal sensilla 
spindle-shaped, conspicuous. Tarsus I with anychial claw little bent, split into 
2 sets of 3 diviisons each, the middle spine of each set much the stoutest. 
Aedeagus with inner lobe rodlike, expanding dorsally to the obtuse basilar 
lobe; shaft narrowing rather abruptly to the midpoint where it is deflexed about 
33° from general axis of aedeagus; caudal tip bent noticeably downward, sharp 


pointed. 
Type mater:al—Location unknown. 
T ype locality.—Florida. 
Distribution.—Florida, California. 


Food plants—Chiefly on citrus varieties, also on avocado, bean, carob, 
azalea, sycamore, Vitis, poplar, and sassafras. 


Although this species was first described from Florida in 1890, specimens 
on a slide in the Bureau collection from San Diego, California, collected July 
16, 1893, are undoubtedly sexmaculatus. This establishes its occurrence in 
California almost as early as it was recognized from Florida. The writer has 
never collected or received the six-spotted mite from points in California north 
of Santa Barbara County,! bur it occurs on an old slide mount in the Bureau 
collection inscribed: “On Vitis at Berkeley, Calif.” 


Although the writer has not seen specimens of T. talisiae Hirst, it is almost 
certain, on the basis of the description and figures, that this exotic mite is 1 
synonym of T. sexmaculatus Riley. 


TETRANYCHUS TELARIUS (Linnaeus) 


Acarus telarius Linnaeus, 1761, Faun. Suec., p. 431. Tetranychus telarius Koch, 1838, 
Deutsch. Crust. Mry. Arachn., fasc. 17, No. 12. 


This is the mite known in Europe as the linden mite. It occurs commonly 
in Europe on trecs, especially on species of Tilia, horsechestnut, and maple. 
It is reported as occurring in Sweden, Germany, Denmark, Norway, France, 
Italy, and England. The writer has no record of the occurrence of telarius in 
the United States, but the species is included in the present paper because the 
name has appeared so frequently in the American literature. 

Over a period of time, an involved and extensive synonymy has accumu- 
lated for T. telarius. Since the writer knows of no American species which are 


1 Since writing this manuscript, this mite was collected on maple at Berkeley, Calif., 


by Prof. Pritchard. 
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actual synonyms of telarius, no attempt is here made to show synonymy. 

A sufficiciently detailed description of T. telarius (L.) has not been found 
by the writer in the European literature, and the following brief diagnosis has 
been prepared from a study of specimens from Germany, identified by Zacher, 
and sent by him to the writer. 


Female.—Striations on the dorsal abdominal integument mostly transverse. 
Thirteen pairs of dorsal body setae, strongly developed and finely setose. All 
legs shorter than body to front of cephalothorax. Relative lengths of segments 
of leg I as follows: Coxa, 19; trochanter, 11; femur, 24; patella, 15; tibia, 17; 
tarsus, 24. Terminal segment of palpus thicker than long; terminal sensilla 
about twice as long as thick. Onychium with claw split into six divisions, (2 
sets of 3 each), the sets of spines somewhat divergent; claw devoid of ventral 
appendages. Tarsus I dorso-termiially with two sets of duplex setae, proxi- 
mate; 6 or 7 setae borne proximad of proximal set of duplex setae. 


Male.—Onychial claw of tarsus I cleft into two sets (3 each) of short, 
subequal, divergent, spurlike divisions. Terminal segment of palpus with api- 
cal sensilla longer and thinner than that of female. Aedeagus with ‘nner lobe 
not clearly seen, but expanding rather abruptly to point of origin of shaft, 
where an obtuse angled basilar lobe occurs ventrally; basally the shaft is thick, 
tapering backward rather abruptly for one-third its length; distal two-thirds of 
shaft consisting of a thin, attenuate tube, weakiy curving, becoming almost 


filamentous; distal tip unbarbed, very obscurely truncate. 


Type material_—Locatior. unknown. 
Type locality.—Europe. 
Distribution.—Europe, British Isles. 


Food plants—Acer campestre, A. negundo, A. saccharinum, Aesculus 
tavia, hawthorn, hazel, Salix sp., Tilia (11 spp. and varieties). 


Tetranychus thujae, new species 


Female.—Portion of hody anterior to base of forelegs (gnathesoma) bent 
sharply downward, forming aa angle when viewed in profile. Twenty-two 
dorsal body setae, 16 of these reduced to peglike rudiments, a pair of some- 
what stronger, lanceolate plumose bristles anteriorly over the palpi, and four 
clavate, plumose hairs at the posterior margin of body. Cuticular striations on 
dorsum of abdomen mostly transverse. Mandibular plate ample, with sub- 
parallel sides, not noticeably notched anteriorly. A single perfect eye cornea 
each side. “Thumb” of palpus unusually short, nearly twice as thick as long, 
bearing a reduced termina! “finger” nearly circular in profile; a tacklike digi- 
tulus just dorsad and one just ventrad of the terminal “finger,” the dorsal 
sensilla more than twice as long as terminal “finger,” its position unusual in 
that it arises near the middle of the outer face of “thumb”; two short hairs 
arising on “thumb” between the dorsal sensilla and the claw of the penulimate 
joint of palpus; a hair arising centrally from the ventral face of “thumb”; the 
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palpal claw surpassing the tip of “thumb.” Legs somewhat shorter than usual 
for mites of this genus; forelegs about two-thirds as long as length of body. 
Body from above ovaie, widest across front of abdomen. Females averaging 
0.37 mm. in length to front of cephalothorax. Relative lengths of segments of 
foreleg as follows: Coxa, 16; trochanter, 13; femur, 26; patella, 13; tibia, 15; 
tarsus, 19. Tarsus (female) very abruptly narrowed at tip, bearing a claw 
much shorter than normal for mites of this genus, from one-fourth to one- 
third as long as tenent hairs; claw sharply bent, cleft to midpoint into three 
pairs of subequal, needlelike spurs. Tarsus I bearing 2 sets of duplex setae, 
proximate; 3 or 4 setae borne proximad of proximal set of duplex setae. The 
collar trachea appears to be a relatively straight tube, of even caliber. 


Male.—Body much smaller and narrower than that of female, averaging 
0.21 mm. in length to front of cephalothorax; legs not much longer than 
those of female. Palpus bearing a spur dorsally on second segment. Tarsus I 
and tibia I bearing 3 swollen setae; tarsus II and tibia II bearing 2 swollen 
setae. Aedeagus with inner lobe rodlike, expanding gradually to its point of 
fusion with the shaft; the basilar lobe dorsal, not prominent, in the form of 
an obtuse angle; anterior half of shaft rather abruptly narrowed and produced 
posteriorly in the form of a straight, blunt-tipped finger, devoid of a hook or 
a barb; the entire genital structure lying almost in a common axis. 


Type material—U. S. Nat. Museum No. 1475. Collected by A. M. Phil- 
lips, Aug. 8, 1941. 


Type locality—Monticello, Florida. 
Distribution Alabama, Florida. 
Food plants—Arborvitae (Thuja sp.), evergreens. 


The work of this mite became sufficiently serious by 1941 as to cause 
the Florida Experiment Station to suggest to Mr. A. M. Phillips of the 
Bureau of Entomology and Plant Quarantine that he attempt to work out a 
method of control. 


TETRANYCHUS YUMENSIS McGregor 


Tetranychus yumensis McGregor, 1934, Ent. Soc. Wash. Proc. 36(8, 9): 256-259, 
pl. 27. 


Female.—General body color rusty red or ferruginous, usually with a few 
small dark spots; legs paler. A single perfect eye cornea on each side. Body 
oval, in length averaging 0.32 mm.; width averaging 0.18 mm. (in preserved 
material). Striations on dorsum of abdomen mostly transverse. Dorsal body 
setae finely setose, each reaching well beyond base of seta next behind, not 
arising from tubercles. Mandibular plate rounded anteriorly, with no emargina- 
tions. “Thumb” of palpus fully as thick as long, bearing at its tip a slightly 
spatulate terminal sensilla whose thickness is almost equal to its length; on 
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upper distal corner of “thumb” are two pin-shaped setae; on upper side near 
midpoint is a sensilla much more slender than terminal “finger,” and between 
this and base are two shortish setae; a strong seta borne latero-ventrally about 
half way from tip to base of “thumb.” Claw on penultimate segment of palpi 
about reaching dorsal sensilla. Foreleg fully as long as body to front of cepha- 
lothorax; relative lengths of segments of leg I as follows: Trochanter, 13; 
femur, 27; patella, 17; tibia, 18; tarsus, 25. Tarsus I bearing dorsally 2 sets 
of duplex setae, their basal rings about touching; 5 setae borne proximad of 
proximal set of duplex setae. Cnychial claw bent sharply downward at a point 
rather near its base; portion of claw beyond point of bending split into 6 
spines, the ventral pair strongest basally; 4 tenent hairs arising in pairs by the 
sides of the claw base. The collar trachea consisting of a narrow, straightish 
tube which is abruptly deflexed at its inner third, then bent upward as a 
somewhat swollen chamber, the whole structure being somewhat tobacoo-pipe- 
shaped. Egg nearly spherical, barely compressed, with a weak dorsal stalk 
which is about half as long as the vertical thickness of egg; a few fibrils often 
extending from tip of stalk to supporting substratum. 


Male.—Abdomen less oval, mcre wedge-shaped than in female. body length 
much shorter. Legs proportionately longer. Aedeagus with inner lobe seem- 
ingly rodlike; basilar lobe consisting merely of an obtuse dorsal prominence; 
shaft proper about two and one-half times as long as its basal thickness, bent 
upward near midpoint about 34° from axis of shaft, the upturned distal portion 
slightly longer than the shaft proper, and terminating in an acuminate tip. 


Type material.—U. S. National Museum No. 1111. 
Type locality—Yuma, Arizona. 
Distribution —Near Yuma, Arizona, and near Indio, Califernia. 


Food plants—Lemon, grapefruit, orange, tangerine. 


It is reported that this mite usually is most abundant in March and April, 
and that it becomes scarce when temperatures reach 100° F. or higher. 


Species of TETRANYCHUS not known to the author 
TETRANYCHUS WELDONI Ewing, 1913, Entom. Soc. Amer. 5, 457. 


The present writer has not seen this mite. Ewing’s description is as fol- 
iews: “Female.—Similar in all respects to the female of T. telarius Linn. 
Male.—Different from male of T. telarius Linn. in characters of penis and 
spur on palpus. Spur on palpus not so pointed as in T. telarius Linn. Penis 
very long, rodlike, equal to one-third the length of the body. Inner lobe short, 
rodlike, slightly swollen at its inner end. Shaft rodlike, not setiform; gradually 
tapering as you pass backward; posterior one-half turned upward; tip narrowly 
rounded, not pointed. Basilar lobe absent. Hook absent Barb absent. From 
Grand Junction, Colorado; on apple, prune, cottonweod.” 
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TETRANYCHUS BOREALIS Ewing, 1913, Entom. Soc. Amer. Ann. 6, 457. 


This mite also has not been seen by the writer. Of this species, Ewing 
states in his description: “. . . the female is similar to the female of T. telarius 
Linn., but smaller, and never crange or red.” Of the male, Ewing states: 

. similar to the male of T. telarius Linn., except for penis. Penis long, 
straight. Inner lobe about equal to basilar lobe in length. Shaft shaped like 
a slender rod. Basilar lobe very pronounced, cone-shaped, equal to about one- 
fourth the length of the shaft. Hook absent. Barb kncblike. From Spirea 
sp., Coast Range Mountains, Benton County, Oregon.” 


The aedeagus, as shown in a sketch from type specimens of T. borealis 
furnished by Baker to the writer, agrees closely with that of T. flavus Ewing, 
and Ewing (in correspondence) stated that the knob at tip of aedeagus is no 
longer visible in his type specimens. From the information above recorded, the 
writer is of the opinion that borealis and flavus may be identical. Should this 
prove to be the case, borealis would supersede flavus, on the basis of page 
priority. 


TETRANYCHUS LUDENI Zacher, 1910, Mitt. Kaiserl. Biol. Anst. f. Land- und 
Forst., Heft. 9. 


This mite has never been collected or received by the present writer. Gar- 
man (17) described and figured [udeni in his “Tetranychidae of Connecticut.” 
References may be had to Zacher’s original description (translated by Mc: 
Gregor), and to Garman’s conception of this species, in the two following 
citations: Tetranychus ludeni Zacher, 1919, U. S. Nat. Museum 56 (2303): 
653, pl. 79, fig. 10. Tetranychus ludeni Zacher, 1940, Conn. Agri. Exp. Sta. 
Bull. 431, 83, fig. 19. 


TETRANYCHUS MULTIDIGITULI Ewing, 1917, Jr. Econ. Ent. 10 (5): 497, 
498, figs. 2, 3. 


This species, net seen by the author, differs from most other species cf 
Tetranychus, according to Ewing, in having several digituli, or setae, near tip 
of “thumb”; in having the dorsal hody setae relatively short, and in having the 
tip of tarsus broad and truncate. 


TETRANYCHUS THERMOPHILUS Ewing, 1926, Ent. News, 37, p. 142. 


This mite has not been seer by the writer. Ewing’s description is such that 
the species cannot be properly recognized. Baker reported in correspondence 
that the type slide is in poor condition, but he furnished a sketch showing the 
aedeagus to have a short, upturned hook ending in a bath. (Ewing stated 
that the barb is lacking.) Baker’s sketch of the aedeagus removes thermophilus 
from Septanychus deserticola McGregor, which occurs on the same plant. 


Type material —-U. S. National Museum No. 957. 
Type locality.— Death Valley, California. 
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Distribution —Known only from type locality. 


Food plants —Creosote bush (Larrea tridentata). 


Genus SCHIZOTETRANYCHUS Tragardh 
Schizotetranychus Tragardh, 1915, Stockholm Landtbr.-Akad. Handl. 54: 277. 


Generic characters —Mites closely ailied with Tetranychus (subgenus Eo- 
tetranychus), and hardly distinguishable from the latter except in the structure 
of the onychial claw, in the presence of special sense setae on Iegs i and II of 
the male in some species, and in the shape of the collar tracheae. Onychial 
claw, viewed from above, split deeply, divaricate, Y-shaped. Collar tracheae 
not U-shaped, but with the main tube internally reflexed or hocked to form 1 
short, somewhat enlarged arm. Basal, fused portion of onychial claw at times 
bearing ventrally minute spines. 


Genotype—Tetranychus schizopus Zacher. 


KEY TO THE SPECIES OF SCHIZOTETRANYCHUS 


. Tarsal claw (female) split into two simple, divaricate divisions 
Tarsal claw (female) split into four main divisions, one strong and one weak divi- 


sion each side schizophus (Zacher) 


Tarsal claw (female) split into six main divisions, one strong and two weak divisions 
each side 


. Fused basal portion of tarsal claw with two barely visible spines borne ventrally; 
shaft of aedeagus devoid of a hook cynodonis, new species 
Fused basal portion of tarsal claw without ventral spines; shaft of aedeagus distinctly 


- Dorsal body setae well developed, each much surpassing base of seta next behind 
elmyus, new species 


. Tarsi I of male with swollen sense setae; hook portion of aedeagus not S-shaped; 
inner end of collar trachea not strongly hooked spireafolia Garman 


Tarsi I of male without swollen sense setae; hook portion of aedeagus somewhat S- 
shaped; inner end of collar trachea strongly hooked 


. Last segment of palpus of female fully twice as thick as long; tarsus I of female 
almost squarely truncate beyond duplex setae celarius (Banks) 

Last segment of palpus of femiale not twice as thick as long; tarsus I of female less 
abruptly truncate beyond duplex setae fluvialis McGregor 


. Dorsal body setae well surpassing base of seta next behind; hook of aedeagus bent 
downward; fused base of tarsal claw bearing ventrally two — visible spines 
ose pi, new species 

Dorsal setae to or seta next behind; hook 
of aedeagus bent upward; fused base of tarsal claw devoid of ventral spines 


. Terminal sensilla on last segment of palpus (female) 3 times as long as thick; tarsi 
I and tibiae I (male) with swollen, spindle-shaped setae eremophilus, new species 


Terminal sensilla on last segment of palpus (female) thicker than long; tarsi I and 
tibiae I (male) without swollen, spindle-shaped setae floridensis (McGregor ) 
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Schizotetranychus celarius (Banks), new combination 


Stigmaeopsis celarius Banks, 1917, Ent. News 28, 196, pl. 15, figs. 9 and 11. Schizo- 
tetranychus latitarsus Ewing, 1917, Jr. Econ. Entom. 10(5): 498, 499, fig. 4, new synon- 
ymy. 

Female.—Y ellowish to greenish, body about twice as long as broad, some- 
what compressed dorso-ventrally. Striations on dorsum of abdomen mostly 
transverse. Dorsal body setae mostly shorter than intervals to bases of setae 
next behind. Legs short, stubby, much shorter than Jength of body to front of 
cephalothorax. Rostrum longish, reaching about to front of patellae I. Man- 
dibular plate notched in front. A single perfect eye cornea each side. Tarsus 
I about equaling tibia I, very thick, very abruptly truncated to the onychium; 
dorsaliy with 2 sets of duplex setae, barely separated, the longest seta longer 
than the segment; one seta borne proximad of proximal set of duplex setae; 
onychial claw cleft deeply into 2 simple, stout, divaricate divisions, evidently 
devoid of the minute spines on ventral face of fused base, present in some 
species; 4 tenent hairs arising from the onychium as usual. Collar trachea 
consisting of a straightish, narrow tube, expanding slightly internally; from 
inner end of expanded portion a short, narrow, semicircular tube doubling back 
a short distance on main tube. Last segment of palpus distinctly thicker than 
long; <erminal sensilla one-third longer than thick, slightly angularly tipped; 
dorsal seusilla and 5 additional setae present on “thumb.” 


Male.—Body smaller than female. Legs shorter than body to front of 
cephalothorax; relative lengths of segments of leg I as follows: Coxa, 15; 
trochanter, 11; femur, 21; patella, 14; tibia, 16; tarsns, 14. Tarsi I and tibiae 
I without swollen setae. Second segment of palpus with hornlike spur dorsally; 
last segment with terminal sensilla greatly reduced or lacking. Onychial claw 
similar to that of female. Aedeagus with inner lobe thickening dorso-caudad 
to the shaft; shaft narrowing behind, then bent upward nearly 90° to form 
the slender hook which terminates in a sharp, unbarbed tip which is bent 
slightly backward. 


Type material—U. S. Nat. Museum No. 1727, collected by E. R. Sasscer, 
Aug. 8, 1913. 


Type locality—Oneco, Florida. 
Distribution.—Florida, Georgia, California. 


Food plant.—Bamboo 


Ewing has indicated in unpublished notes that his latitarsus, published 
October 1917, is a synonym of Banks’ celarius, published May 1917. 


Schizotetranychus cercocarpi, new species 


Female.—Body from above ovate-elliptic. Dorsal abdominal striations trans- 
verse. Thirteen pairs of dorsal body setae, linear-lanceolate, minutely setose, 
strongly developed, not arising from tubercles. A single perfect eye cornea 


308 


| (2) 


chizo- 
synon- 


some- 
1ostly 

setae 
nt of 
Man- 
‘arsus 
hium; 
onger 
setae; 
lently 
some 
‘achea 

from 
back 


- than 
pped; 


nt of 
a 1: 
tibiae 
rsally; 
| claw 
audad 
form 
bent 


asscer, 


lished 


trans- 
setose, 
cornea 


1950 McGrecor: MITES OF THE FAMILY TETRANYCHIDAE 309 


each side. Mandibular plate rather ample, rounded in front. Rostrum rather 
long. Legs shorter than body. Tarsus I with 2 sets of duplex setae, close 
together; 5 setae borne proximad of proximal set of duplex setae; onychial 
claw stout and straightish at basal portion, cleft deeply into 6 divisions, the 
inner pair much the strongest basally, the spines divergent left and right, a 
minute spine borne ventrally on the fused basal portion of claw; 4 tenet hairs 
borne on onychium, a pair at each side of claw base. Collar trachea consisting 
of a long, slender, tortuous tube, ending internally in an enlarged, elliptical 
chamber. Last segment of palpus fully half again as thick as long; terminal 
sensilla fully one-third again as long as thick, little more than one-third 
as thick as terminal face of “thumb;” dorsal sensilla spindle shaped, as long as 
terminal “finger;” five additional setae on segment, as usual. 


Male.—Much smaller and narrower than female, body from above sagittate 
in outline. Palpus with terminal sensilla reduced to a minute papilla; dorsal 
sensilla spindle-shaped, much longer than terminal “finger.” Tarsi and tibiae 
devoid of swollen sense setae. Aedeagus with inner lobe expanding gradually 
to the shaft; basilar lobe inconspicuous; shaft narrowing gradually caudad and 
bent downward slightly less than 90° from its axis; hook portion of aedeagus 
slender, little more than one-third as long as shaft, distal tip sharp, devoid 
of a barb, bent perceptibly backward. 


Type material—U. S. Nat. Museum No. 1728. Collected by the author 
Aug. 5, 1938. 


Type locality—Camp Nelson, California. 
Distribution —Tulare County, and Los Angeles County, California. 
Food plant.—Cercocarpus sp. 


Schizotetranychus cynodonis, new species 


Female—Body from above ovate-elliptic, somewhat compressed dorso- 
ventrally. Legs shorter than body to front of cephalothorax. Dorsal body setae 
26, linear-lanceolate, definitely setose, shortish, mostly failing to or barely 
reaching bases of setae next behind, not arising from tubercles. Dorsum of 
abdomen with striations mostly transverse. One perfect and one imperfect eye 
cornea each side. Mandibular plate twice as long as wide, rounded in front. 
Rostrum rather long. Relative lengths of segments of leg I as follows: Coxa, 17; 
trochanter, 11; femur, 23; patella, 13; tibia, 14; tarsus, 20. Most hairs on legs 
conspicuously setose. Tarsus I bearing dorsally 2 sets of duplex setae close 
together, the longest hair exceeding the segment; 3 setae borne proximad of 
proximal set of duplex setae; onychial claw cleft almost to base into 2 simple 
weakly curved, divaricate divisions; a pair of easily overlooked spines, about 
as long as thickness of claw at that point, borne perpendicularly at a point 
one-fourth the length of claws from base ventrally. Four tenent hairs arising 
from onychium, a pair at each side of claw base, these only about one- 
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half again as long as claw. Last segment of palpus somewhat longer than thick; 
terminal sensilla about half again as long as thick, rather pointed distally; 
dorsal sensilla thin; 5 additional setae borne on “thumb,” about as usual. 
Collar trachea consisting of a narrow, straightish tube which is bent slightly 
upward internally to form a short, somewhat enlarged septate arm. 


Male.—Smallet than female, body from above somewhat kiteshaped. Dor- 
sal bedy setae shortish. Second segment of palpus dorsally with a hornlike 
spur. Last segment of palpus with terminal sensilla greatly reduced; dorsal 
sensilla well developed. Onychial claw resembling that of the female. Aedea- 
gus with inner lobe expanding rather rapidly dorso-caudad to basilar lobe, 
which is sharp-pointed; shaft near its point of beginning very abruptly con- 
tracted dorsally, then produced caudad as a lanceolate structure, at first directed 
slightly upward, then bending weakly downward near tip; sharply acuminate 
distally. 


Type material —U. S. Nat. Museum No. 1729. Coilected by F. Stick- 
ney Nov. 6, 1934. 


Type locality.—Sentenac Canyon, 14 miles east of Julian, California. 
Distribution —Sentenac Canyon, Palm Canyon, Redlands, California. 


Food plants.—Bermuda grass, salt grass. 


Schizotetranychus elymus, new species 


Female.—Body from above ovate-elliptic. Legs shorter than body to front 
of cephalothorax. Striations on dorsum of abdomen mostly transverse, except- 
ing a small area enclosing outer lumbales setae, these longitudinal. Fourteen 
pairs of dorsal body setae, including caudal pair, distinctly setose, each well 
exceeding base of seta next behind. One perfect and one imperfect eye cornea 
each side. Mandibular plate narrowly ovate, more than two and one-fourth 
times as long as wide, anterior half tapering, distinctly notched in front. Ros- 
trum rather long, raeching almost to distal end of patellae I. Collar trachea 
of the general shape of a tobacco-pipe, with main tube long and narrow, bend- 
ing upward and slightly forward to form internally a short, septate, somewhat 
enlarged, subcrescentic chamber. Tarsus I with 2 sets of duplex setae, not 
greatly separated, the longest hair of each pair longer than segment; 3 setae 
borne proximad of proximal set of duplex setae; onychial claw very deeply cleft 
into 2 strong, simpie, divaricate divisions (the minute spines, present on the 
fused base in some species, lacking); 4 tenent hairs borne on onychium. Last 
segment of palpus distinctly thicker than long; terminal s:nsilla fully half again 
as long as thick, its tip rather acute; dorsal sensilla slender, clavate; 5 additional 
setae on “thumb” as usual. 


Male.—Much smaller than female; body from above narrowly sagittate. 
Legs shorter than body to front of cephalothorax. Second segment of palpus 


dorsally with a slender, hornlike spur; last segment with terminal sensilla evi- 


McGrecor: MITES OF THE FAMILY TETRANYCHIDAE 311 


dently lacking. Tarsi I and tibiae I without the spindle-shaped setae present 
in some species. Onychial claw similar to that of female. Aedeagus similar 
to that of S. eremophilus; inner lobe rodlike, expanding rather abruptly caudad 
to the rather prominent basilar lobe; shaft tapering rather abruptly backward 
and bent upward about 90° from its axis to form the slender hook; the latter, 
in turn, bent backward near tip to form the sharp-tipped pseudo-barb. 


Type material —U. S. Nat. Museum No. 1730. Collected by the author 
August 22, 1935. 


Type locality.—Pine Valley, San Diego County, California. 


Distribution San Diego County, Orange County, and Los Angeles Coun- 
ty, California. 


Food plants—The grasses Elymus triticoides and E. condensatus. 


Schizotetranychus eremophilus, new species 


Female.—Body from above, elliptical; somewhat compressed dorso-ventrally. 
Legs shorter than body to front of cephalothorax, somewhat stubby. Striations 
on dorsum of abdomen transverse excepting a small area embracing the outer 
lumbales setae, where they are mostly longitudinal. Thirteen pairs of dorsal 
body setae, including caudal pair, shortish, each either failing to reach, or bare- 
ly exceeding base of seta next behind. Mandibular plate twice as long as wide, 
sharply rounded in front. One perfect and one imperfect eye cornea each side. 
Rostrum long, nearly reaching to front of patellae of legs I. Collar trachea 
U-shaped with inner portion reflexed. Last segment of palpus fully as thick 
as long; terminal sensilla fully 3 times as long as thick; dorsal sensilla thin, 
rodlike, about as long as terminal “finger”; 5 additional setae borne on 
“thumb” as usual; claw of penultimate segment reaching nearly to tip of 
palpus. Tarsus I abruptly contracted near tip, bearing dorsally 2 sets of duplex 
setae, rather close together; one or 2 setae borne proximad of proximal set of 
duplex setae; onychial claw deeply cleft, with 2 halves divaricate right and left, 
each half consisting of a strong inner spine and 2 week outer spines; 4 tenent 
hairs borne on the onychium. 


Male.—Body smaller and narrower than in female, from above sagittate 
in outline. Legs shorter than body to front of cephalothorax. Second seg- 
ment of palpus dorsally with a hornlike spur; terminal sensilla of “thumb” 
like that of female. Tibia I with 2 spindle-shaped setae. Tarsus I with 3 
spindle-shaped setae, and 2 sets of duplex setae; claw consisting of 2 stout, 
simple divisions, these divaricate left and right from a point near claw base. 
Aedeagus with inner lobe cxpanding gradually to point of origin of shaft; 
basilar lobe dorsal, inconspicuous; shaft narrowing backward, bent upward 
nearly 90° from its axis to form the slender hook portion which, in turn, is 
bent somewhat backward and downward near its tip to form a pseudo-barb; 
aedeagus ending distally in a sharp point. 
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Type material—U. S. Nat. Museum No. 1731. Collected by the author 
Aug. 22, 1935. 


Type locality.—Plaster City, California. 


Distribution —Imperial Valley, Coachella Valley, and San Bernardino 
Valley, California. 


Food plant.—Bermuda grass. 


Schizotetranychus floridensis (McGregor), new combination 


Divarinychus floridensis McGregor, 1930, Ent. Soc. Wash. Proc. 32(9): 161-163, 
figs. 1-6. 


A critical reexamination of cotype material of this species has convinced 
the writer that it should be placed in the genus Schizotetranychus, and that the 
genus Divarinchus should be suppressed as a synonym. In certain respects this 
species resembles S. asparagi (Oudemans), as described and figured by 
Geijskes (9), but it appears to differ in the complete lack of cylindrical or 
swollen sense hairs on tibia I and tarsus I of the male, and in the structure 
of the collar tracheae. Geijskes’ figure of the aedeagus is of little value, since it 
is not shown in profile. For the present, therefore, the writer prefers to retain 
floridensis as a valid species. 


Female——Body ovate-elliptic, salmon pink to greenish yellow, with dark 
blotches laterally; averaging 0.41 mm. long to front of cephalothorax. Legs 
shorter than body. Striations on dorsum of abdomen mostly transverse. 
Twenty-six dorsal body setae, including caudal pair, these distinctly setose, 
much shorter than interval to base of seta next behind. Relative lengths of 
segments of leg I as follows: Trochanter, 14; femur, 33; patella, 20; tibia, 21; 
tarsus, 33. Tarsus I with two sets of duplex setae dorsally, close together; 5 
setae borne proximad of proximal set of duplex setae; without spindle- 
shaped or cylindrical setae in either sex; onychial claw cleft very deeply into 
two stout, divaricate, fanglike divisions, each bearing dorsally two very fine, 
hairlike spines; inner face of fused claw base without minute spine (present 
in some species); onychium bearing four tenent hairs as usual. Last segment 
of palpus thicker than long, its terminal sensilla fully as thick as long, and 
three-fourths as thick as end of “thumb;” dorsal sensilla spindle-shaped, longer 
than terminal “finger;” five additional setae borne on “thumb,” as usual. Collar 
tracheae extending inward as a narrow, straightish tube, gradually expanding 
and deflexing slightly to terminate in a pseudo-chamber. Eggs spherical, salmon 


pink. 


Male.—Body smaller than female, averaging 0.26 mm. in length; ovate- 
cuneate from above. Swollen sense hairs lacking on tibia I and tarsus I. 
Aedeagus with inner lobe expanding ventrally to the basilar lobe; shaft nar- 
rowing caudad, then bent upward nearly 90° to form the hook which is about 
one-fourth as long as shaft; distally the aedeagus ends in a barb which is 
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about as long as the hook, is directed backward and slightly upward, barely 
projecting anteriorly but produced posteriorly as a prominent spur. 


Type material—U. S. Nat. Museum No. 1004. 
Type locality—Longwood, Florida. 

Distribution Florida. 

Food plant.—Asparagus plumosus. | 


SCHIZOTETRANYCHUS FLUVIALIS McGregor 

Schizotetranychus fluvialis McGregor, 1928, Ent. Soc. Wash. Proc. 30(1): 13, pl. 2, 
figs. 1-9. 

Female.—Color pale. Body rather elongate, somewhat compressed dorso- 
ventrally, averaging 0.335 mm. long to front of cephalothorax. Rostrum rather 
long. Striations on dorsum of abdomen mostly transverse. Twenty-six dorsal 
body setae, these very short, distinctly setose. One perfect and one imperfect 
eye cornea each side. Legs stubby, much shorter than length of body to front 
of cephalothorax; relative lengths of segments of foreleg as follows: Tro- 
chanter, 10; femur, 25; patella, 12; tibia, 13; tarsus, 16. Tarsus I dorsally with 
2 sets of duplex setae, these approximate; 2 sets borne proximad of proximal 
set of duplex setae. Onychial claw cleft deeply into 2 stout, divaricate divi- 
sions, each weakly hooked and devoid of supplementary spines; fused base of 
tarsal claw devoid of ventral spines; the 4 usual tenent hairs borne on 
onychium. Terminal segment of palpus slightly thicker than long; its terminal 
sensilla about twice as long as thick, and only about one-third the thickness 
of “thumb” at tip; dorsal sensilla small, spindle-shaped; 5 additional setae on 
“thumb” as usual. Collar tracheae consisting of a straightish, narrow tube, 
internally bent at nearly a right angle into a very short, slightly larger arm. 
Mandibular plate two and two-thirds as long as wide, rounded in front. 


Male.—Much smaller than female, averaging 0.217 mm. long. Legs 
shorter than body. Tarsi I and II without swollen sense setae. Aedeagus with 
inner lobe expanding dorsally to the obtuse angled basilar lobe; shaft tapering 
backward and bent upward nearly 90° from. its axis to form the hook por- 
tion which is less than one-fifth as long as shaft; distally the hook is bent 
sharply backward to form a short, sharp tipped pseudo-barb. 


Type material—U. S. Nat. Museum No. 961. 

Type Locality—Banks of Kaweah River, near Lemon Cove, California. 
Distribution Known only from type locality. 

Food plant.—A native grass, Epicampes rigens. 


SCHIZOTETRANYCHUS SCHIZOPUS (Zacher) 


Tetranychus schizopus Zacher, 1910, Mitt. Kais. Biol. Anst. F. Land-und Forst. 9, 40. 
Schizotetranychus schizopus (Zacher), Tragardh, 1915, Ztschr. f. angew. Entom. 2. Bd., 
p. 162. 
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Female.—Light brown to yellow in front, reddish yellow behind, color vari- 
able. Striations on dorsum of abdomen mostly transverse. Dorsal body setae 
26, finely setose, not arising from tubercles, barely surpassing base of seta next 
behind. One perfect eye cornea each side. Collar tracheae consisting of a 
straightish, narrow tube, ending internally in an enlarged, non-refiexed, ellipti- 
cal chamber. Mandibular plate rather ample, rounded in front. Tarsus I 
dorsaliy with 2 sets of duplex setae arising close together; 2 setae borne proxi- 
mad of proximal set of duplex setae; onychial claw stout at base, sharply bent 
at midpoint where claw splits into 2 diverging divisions, each with a fine spine 
arising from midpoint of its outer face; on inner face of fused, basal portion 
of claw are borne perpendicularly 2 inconspicuous, tacklike spines, shorter than 
thickness of claw. Last segment of palpus thicker than long; terminal sensilla 
almost twice as long as thick; dorsal sensilla spindle-shaped; 5 additional setae 
borne on “thumb,” as usual. 


Ma!e.—Fused basal portion of onychial claw evidently without the minute, 
tacklike spines, present in female. Tarsi and tibiae with barely swollen sen- 
sory setae. Acdeagus with inner lobe expanding to the rather acute basilar 
lobe; shaft narrowing backward and curving to the barb; the latter about three- 
sevenths as long as shaft proper, and acutely pointed both anteriorly and pos- 
teriorly; the distal tip prominent as an attenuate, sharp projection. (The 
specimen studied by the writer lay in such a position that it could not be deter- 
mined whether the hook of the aedeagus bent downward or upward.) 


Type material.—Location not known to the writer. 


Type locality.—Location not known to the writer. 


Text fig. 8. Schizotetranychus schizopus.—1. tip of palpus of female, lateral view; 
2, claw of tarsus I of female, lateral view; 3, aedeagus lateral view. 


=: 
3 


1950 McGrecor: MITES OF THE FAMILY TETRANYCHIDAE 


Distribution —Europe and Connecticut. 


tae 

ext Food plants. —Salix spp., Vaccinium uliginosum. 

<. The above description is based on European material identified and fur- 

¥ nished by Zacher, and on specimens from Connecticut loaned by Garman. 

nt SCHIZOTETRANYCHUS SPIREAFOLIA Garman 

ne 

we Schizotetranychus spireafolia Garman, 1940, Conn. Agr. Sta. Bull. 431. 

an Female——White to yellowish with obscure darker blotches and conspicuous 

lla carmine eye spots. Body rather widely oval, widest across humeral region of 

ae abdomen, rather flattened dorso-ventrally. Striations on dorsum of abdomen 
mostly transverse. Dorsal body setae 26, lanceolate, slightly thick at base, 
each shorter than interval to base of seta next behind, not arising from tuber- 

te, cles. One perfect and one imperfect eye cornea each side. Mandibular plate 

ar 

ne 


Text fig. 9. Schizotetranychus spireafolia.—Female mite, dorsal view 
(only basal portion of legs shown). 
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ample, barely emarginate in front. Legs stubby, much shorter than body to 
iront of cephalothorax. Tarsus I abruptly constricted near tip; onychial claw 
cleft to its middle into 2 stovt, divergent talons, with no supplementary spines; 
base of claw without mniute spines ventrally; 4 tenent hairs borne on onychium 
as usual. Relative lengths of segments of leg I as follows: Coxa, 15; trochan- 
ter, 10; femur, 19; patella, 12; tibia, 12; tarsus, 18; tarsus I with 2 sets of 
duplex setae close together; evidently 4 setae proximad of proximal set of 
duplex setae. Collar tracheae slender, the terminal chamber elongate-elliptical. 
Palpus not viewed in proper position for critical study, but “thumb” appears 
to be thicker than long; terminal sensilla appears to be slightly longer than 
thick. Egg pear-like in color, slightly lenticular in profile. 

Male.—Shoiter and narrower than female. Legs I only about four-fifths 
as long as body to front of cephalothorax; tarsi I and II bearing centrally 
above a swollen seta, possibly a sensilla (lacking in female). Onychial claw 
guite like that of female. Aedeagus with inner lobe expanding gradually to 
point of beginning of shaft; basilar lobe dorsal, inconspicuous; shaft narrowing 
evenly caudad, bent upward more than 90° to form the slender, sharp-pointed 
hook; barb lacking. 

Type material—Connecticut Agricultural Experiment Station, No. 4 

Type locality.—Bethlehem, Connecticut. 

Distribution —Connecticut. 

Food plant.—S piraea latifolia. 


The present writer has not seen the types of this species, but he has studied 
material from Connecticut loaned by Garman. 


Genus SePTANYCHUS McGregor 
Septanychus McGregor, 1919, U. S. Nat. Museum Proc. 56(2303): 663. 


Generic characters—Mites in some respects resembling Tetranychus. Stria- 
tions on dorsum of abdomen usually somewhat tortuous; those on hind third 
of abdomen usually mostly longitudinal. Dorsal body setae linear-lanceolate, 
well developed, not arising from tubercles. Onychial claw (female) consisting 
typically of seven divisions, all arising from a common base; major, ventral 
portion deeply cleft into 6 long, slender spines (8? in one species); a single, 
straightish spur, distinctly shorter than the main claw divisions, and tangent to 
them arising dorsally at point of claw’s greatest curvature. Collar tracheae 
usually reflexed inwardly to form a shorter arm. Aedeagus, in all species 
studied, with shaft bent strongly upward, and terminating in a conspicuous 


barb. 


A Key TO THE SPECIES OF SEPTANYCHUS 


1. Barb of aedeagus with anterior process acutely angular 
Barb of aedeagus with anterior process not acutely angular 
2. Tarsus I of female bearing only 1 or 2 setae proximad of proximal set of duplex 
setae; terminal sensilla of last segment of palpus of female about as thick as long 


tumidus (Banks) 
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Tarsus of female with 4 or 5 setae proximad of proximal set of duplex setze; ter- 


minal sensilla of “thumb” of female distinctly longer than thick ............. Ruceassaasios 3 

3. Barb of aedeagus averaging two-thirds as long as shaft ...............--- schoenei (McGregor ) 
Barb of aedeagus averaging barely one-third as long as shaft ......canadensis, new species 
4. Tarsal claw of female with 10 divisions .................-..-------------++---- braziliensis, new species 
5. Palpus of female with terminal sensilla thicker than long ............---. argentinus M-Gregor 
Palpus of female with terminal sensilla longer than thick .........-.---------------0-----00-100-0-++ 6 


6. Barb of aedeagus rounded caudally, with hardly a trace of a process ...........--------------- 
deviatarsus, new species 


Barb of aedeagus with an acute process caudally .... 
7. Tarsus I of female bearing one or no hairs distinctly proximad of proximal set of 


Tarsus I of female bearing 4 hairs distinctly proximad of proximal set of duplex 


8. Aedeagus with caudal end of shaft slightly angular ventrally; barb in profile with 
conspicuous projections anteriorly and caudally, the caudal process curving sharply 


downward like the claw of a hammer ..............-2-2+2--:-+2000-0000-0+*- deserticola, new species 
Aedeagus with shaft ventrally curving evenly into the hook element; -arb with an- 
terior and caudal processes inconspicuous, acute ............---.---.-------+ texazona, new species 


9. Dorsal tangent spur of tarsal claw I (female) very conspicuous; barb of aedeagus in 
profile with anterior process much less conspicuous than caudal projection .............. 
mexicanus, new species 


Dorsal spur of tarsal claw (female) inconspicuous, barb of aedeagus with anterior 
process about as strongly developed as caudal projection ..............-..- cocosi, new species 


SEPTANYCHUS ARGENTINUS McGregor 


Septanychus argentinus McGregor, 1943, Ent. Soc. Wash. Proc. 45(7): 176-178, 
pl. 16. 


Female.—Body outline from above rather widely oval. Striations on dor- 
sum of abdomen somewhat tortuous, those on anterior half mostly transverse; 
those on posterior half mostly longitudinal. Twenty-six conspicuous, linear- 
lanceolate, finely setose dorsal body setae, not arising from tubercles. A single 
eye cornea on each side. Mandibular plate rounded anteriorly at maturity. 
“Thumb” of palpus shortened axially, greatest thickness about one-third more 
than length, bearing terminally a dome-shaped “finger” which is slightly thicker 
than long; the rather ample dorsal sensilla nearly twice as long as the terminal 
“finger;” the other five hairs and digituli of the “thumb” about as usual. Legs 
rather long, especially first and last pairs, but none as long as body. Relative 
lengths of segments of foreleg as follows: Coxa, 12; trochanter, 7; femur, 18; 
patella, 10; tibia, 13; tarsus, 20. Tip of tarsus (female) bearing a claw which 
is sharply bent at a point one-fifth the distance from base to tip, at which 
point there arises dorsally a straight, tangent spur and there is ventrally a 
stronger division which soon splits into 6 equal, slender, spine-like parts much 
longer than the dorsal spur. Tarsus I with 2 sets of duplex setae widely sepa- 
rated; 1 or 2 setae borne proximad of proximal set of duplex setae. The usual 
four tenent hairs arising from the onychium, a pair on each side of the claw 


base. Collar trachea U-shaped with the arms subequal. 
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Male.—Body smaller and narrower than that of female. Legs not con- 
spicuously long. Penis with inner lobe rodlike; basilar lobe inconspicuous; 
shaft from two to three times as long as its basal thickness, bent upward and 
backward more than 90° from axis of main shaft, expanding terminally to 
form the prominent barb whose axial length slightly exceeds the length of the 
“hook” of the shaft; anterior portion of barb slightly acute-angled; posterior 
portion of barb bent strongly downward and acuminate, resembling the claw of 
a hammer. Tarsal claw of legs I and II differing from those of other two pairs 
of legs and from those of female; distal portion (corresponding to the main 
claw) rather straight and relatively weak, the proximal portion (analagous to 
the deflexed spurs in certain genera) much thicker at base and appearing to 
be split indistinctly at tip into 3 or more closely appressed, dentate, divisions. 


Type material —U. S, Nat. Museum No. 1437. 
Type locality — Argentina. 


Distribution Argentina and Chile. 


Food plants.—Pear, alfala, and an unknown plant. 


Septanychus braziliensis, new species 
y pec 


Female.—Rather large, oval mites. Striations on dorsum very fine, irregular, 
somewhat tortuous. Twenty-six dorsal body setae, lanceolate, rather conspicu- 
ously setose, not rising from tubercles. Legs not quite as long as body to front 


Text fig. 10. Septanychus braziliensis—1, tip of palpus of female, lateral view; 2, 
tip of tarsus I of female, lateral view; 3, collar trachea. 
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of cephalothorax. A single perfect eye cornea each side. Mandibular plate 
ample, rounded in front. Collar tracheae somewhat scythe-shaped, the inner 
arm shorter and of slightly larger caliber than main tube. Relative lengths of 
segments of leg I as follows: Coxa, 16; trochanter, 17; femur, 37; patella, 21; 
tibia, 25; tarsus, 46; Tarsus I with 2 sets of duplex setae, well separated; 1 or 
2 setae borne proximad of proximal set of duplex setae; onychial claw some- 
what divergent from the structure typical of the genus; the 6 inner divisions 
present as usual, but the middle pair of spines distinctly strongest and longest, 
and 1 or 2 short, inconspicuous spurs arising ventrally at point of claw’s 
greatest curvature; the outer, tangential division borne on the united base of 
the main claw, more than half as long as the main claw divisions, and, giving 
rise to a fine, inconspicuous spine at its dorsal midpoint; 4 tenent hairs arising 
from onychium, a pair at each side of the claw base. Last segment of palpus 
about as thick as long; terminal sensilla only about half as long as thick, semi- 
circular in profile, nearly as thick as distal face of “thumb;” dorsal sensilla 
clavate, slightly longer than terminal “finger;’ 5 additional setae borne on 
“thumb;” penultimate segment of palpus with a strong claw dorsally. Male 
specimens have not been seen. 


Type material—U. S. Nat. Museum, No. 1732. Five females collected 
by E. J. Hambleton, Sept. 21, 1932, on quince. 


Type locality—Vicosa, Brazil. 
Distribution —Known only from type locality. 


Food plants——Quince and banana. E. J. Hambleton also collected the 
specimens from banana, May 22, 1933. 


Septanychus canadensis, new species 
pe 


Female.—State of preservation such that shape of body is difficult to deter- 
mine, but appears to be elliptical. Legs shorter than body. Striations on dor- 
sum of abdomen all transverse back to a point midway between lumbales 
and sacrales setae; behind that point they are mostly longitudinal (inter- 
mediate between the Tetranychus and Eotetranychus types). Thirteen pairs 
of dorsal body setae, linear-lanceolate, setose, strongly developed, not arising 
from tubercles. One perfect and one imperfect eye cornea each side. Mandi- 
bular plate unnotched in front. Tarsus I with 2 sets of duplex setae. Collar 
separated; 4 or 5 setae borne proximad of proximal set of duplex setae. Collar 
tracheae U-shaped, with onc arm longer than the other. Last segment of 
palpus considerably thicker than long; terminal sensilla about half again as 
long as thick; dorsal sensilla spindle-shaped, about as long as terminal “finger;” 
5 additional setae borne on “thumb,” about as usual. Claw on onychium cleft 
deeply into 6 needlelike divisions, the inner pair stoutest basally; a short, 
straight, inconspicuous spur arising dorsally from the claw, tangent to its point 
of greatest bending; 4 tenent hairs arising from onychium, a pair at each 
side of claw base. 
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Male.—Body much smaller than in female. Legs porportionately longer. 
Last segment of palpus with terminal sensilla, about 3 times as long as thick. 
Onychial claw of leg I resembling that of female, but the inner divisions 
are shorter and stouter. Aedeagus with inner lobe expanding rather abruptly 
dorsally to the basilar lobe; shaft concave above, convex below, tapering back- 
ward; hook portion bent upward about 70° from axis to shaft, expanding dis- 
tally to form the rather conspicuous barb, which projects forward as a rounded 
boss, and backward as a beak-shaped, acute-tipped extension. 


Type material—U. S. Nat Museum No. 1733. 
Type locality —Ontario, Canada. 
Distribution —Known only from type locality. 


Food plant.—Apple. 


This mite is the northermost known species in the genus. Septanychus oc- 
curs chiefly in the southeastern United States, Cuba, and Mexico. 


Septanychus cocosi, new species 


Female.—Body from above ovate; in life, pale chestnut red. Striations on 
dorsum of abdomen resembling those of Tetranychus bimaculatus Harv. Thir- 
teen pairs of linear-lanceolate dorsal body setae, not arising from tubercles, 
strongly developed, minutely setose. One perfect eye cornea each side. Mandi- 
bular plate rounded in front. Legs shorter than body to front of cephalo- 
thorax. Relative lengths of segments of leg I as follows: Coxa, 20; trochanter, 
15; femur, 40; patella, 23; tibia, 25; tarsus, 40. Onychial claw of foreleg 
cleft deeply into 6 spinelike divisions; proximal pair stoutest basally; a fine, 
straightish spur arising dorsally at point of claw’s greatest curvature, tangent to 
this curve; a pair of tenent hairs arising from onychium each side at base of 
of claw; tarsus I dorsally bearing two sets of duplex setae, these well separated, 
and with four setae proximad of the proximal pair of duplex setae. Last seg- 
ment of palpus (“thumb”) slightly longer than thick, its terminal sensilla 
nearly twice as long as thick; dorsal sensilla ovate-clavate; “thumb” bearing 
five additional setae, about as usual. Collar tracheae U-shaped, with the inner 
arm slightly inflated. Eggs spherical, at first colorless, becoming pale chest- 
nut red; devoid of an axial stalk. Spins much webbing, causing palm leaves 
to become pale. 


Male.—Body smaller and narrower than female, sagittate in outline from 
above. Legs longer proportionately than in female, but hardly as long as body 
to front of cephalothorax. Palpus with hornlike spur on second segment; ter- 
minal sensilla of “thumb” longer and thinner than that of female. Aedeagus 
with inner lobe thickening rather abruptly to point of beginning of shaft; basi- 
lar lobe not prominent; shaft in profile narrowing abruptly to the hook element 
which is bent upward about 45° from axis of shaft; aedeagus distally with 
a very conspicuous barb whose axis lies nearly parallel with that of the shaft 
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and inner lobe; barb provided anteriorly and posteriorly with an acute projec- 
tion, each more than one-third as long as the entire barb. 


Type material —U. S. Nat. Museum No. 1717. Collected by F. Stickney, 
September 27, 1935. 

Type locality—Whittier, Calif. 

Distribution Known only from type locality. 

Food plant—The royal palm (Cocos plumosa). 


Septanychus deserticola, new species 


Female.—Body to front of cephalothorax one-half again as long as wide. 
Striations on dorsum of abdomen rather tortuous, running in various direc- 
tions. Dorsal body setae 26, linear-lanceolate, finely setose, not arising from 
tubercles. Legs shorter than body. A single perfect eye cornea each side. 
Mandibular plate not distinctly notched in front. Tarsus I dorsally with 2 
sets of duplex setae, well separated; no setae borne proximad of proximal set 
of duplex setae (according to E. W. Baker). Femur I bearing the longest 
of all hairs, these being one-fourth the length of the body. Collar trachea U- 
shaped, the inner arm somewhat the shorter. Relative lengths of segments of leg 
I as follows: Coxa, 14; trochanter, 10; femur, 29; patella, 13; tibia, 18; tarsus, 
31. Last segment of palpus barely thicker than long; terminal sensilla nearly 
as thick as iong, slightly obtuse-angled distally; dorsal “finger” slender, longer 
than terminal “sensilla”; 5 additional setae borne on “thumb,” about as usual. 
Tarsus I with onychial claw composed of 7 divisions, as follows: The claw, at 
a point about one-fourth its length from base bending rather sharply down- 
ward, at which point it splits into 6 strong, spinelike divisions, the inner pair 
strongest basally; at point of claw’s sharpest bending, a slender, straightish, 
tangential spine arising dorsally, which is about one-third as long as the main 
claw divisions; 6 tenent hairs arising from onychiums, a pair each side of claw 
base. 


Male.—Body smaller and narrower than female. Structure of onychial claw 
of leg I similar to that of female, but the main claw division is cleft into 
much shorter spurs. Second segment of palpus dorsally bearing a hornlike 
spur. Aedeagus with inner lobe expanding rather abruptly dorsally to the 
basilar lobe; shaft straightish above, convex below, distal half narrowing 
rapidly to point of origin of hook, bent sharply upward nearly 90° from axis 
of shaft; hook portion about one-seventh as long as shaft; aedeagus terminat- 
ing distally in a conspicuous barb, projecting anteriorly as an acute process; 
posteriorly extending backward and downward like the claw of a hammer, 
and sharp-tipped. 


Type material —U. S. Nat. Museum No. 1734. Collected by the author 
Jan. 2, 1938. 


Type locality—Palm Springs, California. 
Distribution —Coachella Valley, California; Arizona; Texas. 
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Food plant.—Creosote bush (Larrea tridentata (D.C.)), cotton, Stillingia 


treculeana. 


Ewing (18) described Tetranychus thermophilus from creosote bush in 
Death Valley, California, but, on the basis of Ewing’s description, it differs 
significantly from the above mite in the structure of the tarsal claw and 


the aedeagus. 


Septanychus deviatarsus, new species 


Female.—Body from above broadly elliptical; a rather large mite, fully 
mature individuals averaging 0.53 mm. in length to front of cephalothorax. 
Legs all shorter than body. Twenty-six dorsal body setae. including caudal 
pair; these linear-lanceolate, finely setose, not arising from tubercles. Stria- 
tions on dorsum of abdomen between inner sacrales and lumbales setae trans- 
verse on a small, rhombic pseudoshield; striae behind and laterad of this 
rhomboid mostly longitudinal. One perfect and one imperfect eye cornea each 
side. Mandibular plate rounded in front. Relative length of segments of leg I 
as follows: Coxa, 18; trochanter, 14; femur, 39; patella, 20; tibia, 24; tarsus, 
43. Terminal segment of palpus fully as thick as long; its dorsal profile some- 
what indented distad of dorsal sensilla which is fully as long as terminal sen- 
silla; terminal sensilla about one-half again as long as thick. Collar trachea 
reflexed near middle, the two arms nearly equal in length and thickness. Tarsus 
I with onychial claw rather typical of the genus, but with ventral pair of 
spines abruptly thickened basally, and with the single, dorsal, tangential spur 
short and inconspicuous. Tarsus I with distal set of duplex setae arising at a 
point on the segment cne-half its length from tip; proximal set of duplex setae 
borne at point only about one-fourth length of tarsus from its base; at most, 
with only one hair borne on tarsus proximad of the proximal set of duplex 
setae, often with none. 


Male.—Body much smaller and narrower and legs proportionately longer 
than in female. Tarsus I with proximal set of duplex setae borne at a point 
about one-half the distance from distal set to proximal end of the segment. 
Aedeagus with inner lobe expanding dorso-caudally to the rather prominent 
basilar lobe; shaft in profile narrowing caudad to the short hook portion, 
which is thin distally and bent upward noticeably less than 90° from general 
axis of shaft; caudal tip of aedeagus with an inconspicuous pseudo-barb which 
is rounded caudally without a projection, and which is produced anteriorly as 
an acute angle. 


Type material.—U. S. Nat. Museum No. 1862. Collected by G. T. Bott- 
get, May 26, 1947. (The type slide contains several females and 1 male of 
the above species; in addition it contains several males and 3 females of 


Tetranychus sp.) 
Type locality—Two miles south of Anaheim, Calif., on highway 101. 
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Distribution Southern California, west central California, Missouri, Maui 


and Oahu, Hawaii. 


Food plants.—Burr-clover, carrot, celery, castor bean, greenhouse plants, 
guayule. 


Septanychus mexicanus, new species 


Female.—Striations on dorsum of abdomen back to a point midway be- 
tween lumbales and sacrales setae, mostly transverse; behind this poi.it, mostly 
longitudinal. Twenty-six dorsal body setae, these linear-lanceolate, finely setose, 
strongly developed, not arising from tubercles. One perfect and one imperfect 
eye cornea each side. Specimens in poor condition for study, but legs I and 
IV seemingly longer than body to front of cephalothorax. Mandibular plate 
rounded in front, with an inconspicuous notch. Tarsus I with 2 sets of duplex 
setae dorsally, somewhat separated; 4 setae borne proximad of proximal set of 
duplex setae (according to E. W. Baker); onychial claw strongly bent at a 


Text fig. 11. Septanychus mexicanus.—1, tip of palpus of female, lateral view; 2, 


tip of tarsus of female, lateral view; 3, aedeagus, lateral view; 4, tip of tarsus I of male, 
lateral view. 
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point one-fifth its length from base, and split into 6 needlelike spines; a 
straightish spur arising at the base of these spines tangent to the claw and 
more than half as long as the spines; 4 tenet hairs arising from the onychium, 
a pair at each side of the claw base. Last segment of palpus thicker than long, 
distally with a terminal sensilla which is fully one-half again as long as thick; 
dorsal sensilla clavate, thinner but almost as long as terminal “finger;” bearing 
5 additional setae. 


Male.—Body from above sagittate, much smaller than female. Second 
segment of palpus bearing a hornlike spur dorsally; last segment with terminal 
“finger” twice as long as thick. Leg I with onychial claw roughly like that of 
female, but the main, inner claw apparently cleft at tip into 4 short, dentate 
spurs. Aedeagus with inner lobe expanding dorsally to the obtuse basilar lobe; 
shaft narrowing rapidly caudad, bent upward somewhat less than 90° from its 
axis, and expanding into a well-defined barb; the latter projects anteriorly as an 
inconspicuous angle, and posteriorly as a prominent beaklike process, terminat- 
ing in a sharp tip. 


Type material —U. S. Nat. Museum No. 1735. Collected by S. H. Cole- 
man, May 6, 1945. 


Type locality—Mexico (Intercepted at Laredo, Texas.). 
Distribution —Known only from type locality. 
Food plant —Orange. 


SEPTANYCHUS SCHOENEI (McGregor) 


Tetranychus schoenei McGregor, 1941, Ent. Soc. Wash. Proc. 43(9): 223-225, 
pl. 24. 


Female.—Dorsal body setae fairly conspicuous, not arising from tubercles, 
26 in number. Body rather widely oval, broadest across hind margin of cephalo- 
thorax, averaging 0.391 mm. in length and 0.235 mm. in width. Striations on 
dorsum of abdomen of the bimaculatus type (see figure 12). One perfect and 
one imperfect eye cornea each side. Mandibular plate relatively broad, rounded 
anteriorly at maturity. “Thumb” of palpus about four-fifths as long as its 
greatest thickness; bearing terminally a “finger” with subparallel sides and 
angular terminal point, when viewed laterally; terminal “finger” nearly two- 
thirds as thick as “thumb” at tip; the dorsal sensilla slender, peglike. Legs 
shorter than body to front of cephalothorax. Relative lengths of segments of 
foreleg as follows: Coxa, 19; trochanter, 9; femur, 31; patella, 14; tibia, 19; 
tarsus, 33. Tip of tarsus (female) bearing a claw which is bent strongly down- 
ward, and is deeply cleft into three pairs of subequal, needlelike spurs; a fine, 
easily overlooked spur arises dorsally, tangent to the claw near its point of 
greatest curvature. Tarsus of leg I with two sets of duplex setae dorsally, well 
separated, and with four setae proximad of these. The usual four tenent hairs 
arising from the onychium, a pair on each side of the claw base. The collar 
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tracheae of the conventional Tetranychus type, in the shape of a U with one 
long and one shorter arm. 


Male.—Body smaller and narrower than in female, obpyriform; legs pro- 
portionately longer, about equaling body to front of cephalothorax. Aedeagus 
with inner lobe rodlike; basilar lobe seemingly an obtuse prominence; shaft 
about one half to two-thirds again as long as its basal thickness, bent abruptly 
upward about 75°. from axis of main shaft, expanding terminally to form the 
unusually prominent barb whose axial length well exceeds the length of the 
hook element, and is fully one-half the length of the shaft proper; posterior 
portion of barb produced into an acuminate, ventrally-directed point, resembling 
the claw of a hammer; anterior portion of barb produced into a strong, rounded 
boss; axis of barb nearly parallel to that of shaft. Tarsal claw of forelegs with 


Text fig. 12. Septanychus schoeneii—Dorsum of female showing striations and setae. 
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distal element relatively straight, the ventral portion (analagous to the de- 
flexed spurs in certain genera) of about equal thickness at base to that of distal 
spur and appearing to be 3-pointed terminally. 


Type material—U. S. Nat. Museum No. 1419. 
Type locality —Winchester, Virginia. 
Distribution —Virginia, West Virginia. 

Food plants—Apple and bean leaves. 


SEPTANYCHUS TUMIDUS (Banks) 


Tetranychus tumidus Banks, 1900, Tech. Bull. 8, Div. Ent. U. S. Dept. Agri. 73, 
fig. 9. Septanychus tumidus (Banks), McGregor, 1919, U. S. Nat. Mus. 56(2303), 663, 
664, fig. 5. Septanychus quinquenychus (McGregor), 1919, loc. cit. 664, 665, fig. 6. 


Female.—Body from above widely elliptical. Striations on dorsum of 
abdomen similar to those of Tetranychus bimaculatus Harvey. Legs shorter 
than body to front of cephalothorax. Twenty-six dorsal body setae, linear 
lanceolate, finely setose, strongly developed, not arising from tubercles. One 
perfect and one imperfect eye cornea each side. Mandibular plate 
rounded anteriorly, without an emargination. Collar tracheae U-shaped, the 
inner arm slightly swollen and shorter than main arm. Relative lengths of 
segments of leg I as follows: Coxa, 22; trochanter, 13; femur, 41; patella, 20; 
tibia, 23; tarsus, 40. Tarsus I with 2 sets of duplex setae, well separated; one 
or 2 setae proximad of proximal set of duplex setae;. onychial claw thick 
and simple for half its length, then split into 7 divisions, consisting of 6 long, 
needlelike spines, with a straightish spur arising dorsally at point of greatest 
curvature of main claw and tangent to the latter; four tenent hairs borne on 
onychium, a pair at each side of claw base. Last segment of palpus one-half 
again as thick as long; terminal sensilla ample, slightly thicker than long, its 
base three-fourths as thick as distal face of “thumb;” dorsal sensilla clavate, 
longer than terminal “finger;” 5 additional setae on “thumb” about as usual. 


Male.—Much smaller than female; body from above sagittate. Legs pro- 
portionately longer. Palpus with hornlike spur dorsally on second segment; 
terminal sensilla fully twice as long as thick. Tarsus I with onychial claw 
stout and simple for more than half its length, split distally into 4 short, dentate 
spurs; a short, straightish spine borne tangentially and dorsally at point of 
greatest curvature of claw. Aedeagus with inner lobe expanding dorsally to the 
bosslike basilar lobe; shaft thick, tapering little backward to hook, which is bent 
upward nearly 90° from axis of shaft; hook about one-third as thick as shaft, 
terminating in a conspicuous barb, whose hind tip is acutely pointed, and whose 
anterior projection is a rounded boss. 


Type material.—U. S. Nat. Museum No. 1736. 
Type locality.—Eustis, Florida. 
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Distribution —Cuba, Florida, Georgia, Guam, Louisiana, Mexico, South 
Carolina, Texas. 

Food plants—Bean, beet, castor bean, dahlia, eggplant, limabean, Mentha 
sp., morning glory, native vine, okra, pea, plant, royal palm, sweet potato, water 
hyacinth, waterlily, Zanthoxylum sp. 


All mites in this genus from Florida that have been observed by the writer 


Text fig. 13. Septanychus tumidus.—1, tip of palpus of female, lateral view; 2, collar 
trachea; 3, tip of tarsus I of male, lateral view “a,” dorsal view of claw; 4, aedeagus, 
lateral view; 5, tip of tarsus I of female, lateral view. 
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since he described S. quinquenychus in 1914 (10), have been tumidus. It is 
believed that quinquenychus must be reduced to synonymy with tumidus. 


Septanychus texazona, new species 


Female.—A rather large spider mite; a series of mature females averaged 
0.49 mm. in length to front of cephalothorax. Thirteen pairs of dorsal body 
setae, including caudal pair, linear-lanceolate, not arising from tubercles. 
Striations of dorsal integument of abdomen mostly transverse; those caudad 
and laterad of sacrales setae mostly longitudinal. Mandibular plate elongate- 
ovate, not clearly emarginate in front. Last segment of palpus nearly one- 
third thicker than long; terminal sensilla barely longer than thick; dorsal sen- 
silla rather swollen, prominent. Collar trachea U-shaped; the outer arm some- 
what the longer; one of the inner septa usually with a swollen extension. 
Relative length of segments of leg I as follows: Coxa, ?; trochanter, 14; femur, 
37; patella, 20; tibia, 25; tarsus, 39. Tarsus I with 2 sets of duplex setae 
dorsally, well separated; at most one, usually no hairs borne distinctly proximad 
of proximal set of duplex setae. Onychial claw of leg I cleft for over half its 
length into 6 spines, the inner pair the stoutest basally; a short, straightish spur 
borne dorsally tangent to claw’s point of sharpest curvature. 


Male.—Body smaller and narrower and legs proportionately longer than in 
female. Aedeagus with inner lobe expanding dorsally to the point of the 
basilar lobe; shaft in profile narrowing gradually caudad and bent upward 
nearly 90° to form the thin hook element; hook one-fourth as long as shaft, 
terminating in a barb which bears a sharp, inconspicuous tip anteriorly, and 
a slightly larger sharp, beaklike, ventrad-directed projection caudally; general 
axis of barb directed slightly upward from front to back. 


Type material—U. S. Nat. Museum No. 1861. Twelve males and 12 
females collected by Mr. Iglinsky, April 5, 1948. 


Type locality.—College Station, Texas. 
Distribution.—Atizona, California, Mississippi, So. Carolina, Texas. 


Food plants——Carrot, cotton, turnip. 


The genera Paratetranychus Zaccher, Oligonychus Berlese, and Metatetra- 
nychus Oudemans have been thought to be similar in respect to the structure 
of the tarsal claw and supposedly constitute a 3-genus complex. Oligonychus 
predates Paratetranychus, and some workers have held that these two genera 
are synonyms and have suppressed Paratetranychus. The present writer, 
however, prefers to follow Zacher (19), who explained that Berlese’s diag- 
nosis of Oligonychus was vague and failed to mention the presence of the 
tadiating ventral appendage on the onychial claw, or the nonreflexed collar 
tracheae, characteristic of Paratetranychus. Zacher’s description of Paratet- 
yanychus contained the first mention in the literature of this unique structure 
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of the claw. For the present, at least, it seems advisable to leave Oligonychus 
unrecognized. 

Oudemans (20) created the genus Metatetranychus to include mites, other- 
wise Paratetranychus, which have six spines borne at a common point on the 
ventral face of the main tarsal claw. In a critical study of species in the 
Oligonychus-Paratetranychus-Metatetranychus complex, the writer has found 
that the number of ventral spines on the tarsal claw may be six, eight, or ten. 
Furthermore, there appears to be no correlation between the number of these 
spines and other structural characters within this mite complex. With all of 
the foregoing facts in mind, it would appear to be logical to include all of 
these species within a single genus, and in the present treatment the writer 
places them in the genus Paratetranychus. 


Genus PARATETRANYCHUS Zacher 


Paratetranychus Zacher, 1910, Mit. Kais. Biol. Anst. f. Land u. Forst. Heft 9, pp. 
37-41. 

Generic characters —Spider mites with onychial claw of female complex, 
consisting of a simple, uncleft, dorsal talon, and a series of 6 to 10 spines 
arising with approximately a common origin from a point on the ventral face 
of the main talon, usually not far removed from its base; these ventral spines 
may be longer or shorter than the main claw. The collar tracheae (a single 
exception) consisting of a straightish tube, non-reflexed internally, terminating 
in a swollen chamber. 


Genotype.—Paratetranychus ununguis Jacobi. 


KEY TO THE SPECIES OF PARATETRANYCHUS 


|. Aedeagus caudally with a true barb; tarsal claw of female ventrally bearing 6 de- 


Aedaegus without a true barb at its caudal tip; tarsal claw of female ventrally 
bearing 6 to 10 deflexed spines 7 


2. Barb of aedeagus naerly as long or longer than shaft, its anterior process angular 3 
Barb of aedeagus one-half or less as long as shaft, its anterior process a rounded 


3. Barb slightly shorter than shaft, its caudal process curving; collar trachea U-shaped 

Barb one-third longer than shaft, its caudal process straight; collar trachea a 

4. Axis of barb of aedeagus nearly at right angles to axis of shaft; ventral spines of 

tarsal claw of female extending about as far as tip of claw -..........2.2...2.20-0c0ee-eee-0-- 

Axis of barb either parallel to or at an angle of much less than 90° with axis of 
shaft; ventral spines of tarsal claw of female not extending as far as tip of claw 5 

5. Palpal “thumb” of female with terminal sensilla twice as long as thick; shaft of 

aedeagus with dorsal and ventral outlines subparallel, abruptly narrowed behind 

Palpal “thumb” of female with terminal sensilla nearly as thick as long; shaft of 
aedeagus in lateral profile tapering caudad, not abruptly narrowed behind ......... a 


| 


6. Aedeagus with shaft twice or more as long as its basal thickness; posterior tip of 


. Hook portion of aedeagus bent upward from shaft ... 


18. 
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Shaft of aedeagus not more than one-half again as long as its basal thickness; pos- 
terior tip of barb directed downward afrastaticus McGregor 


Hook portion of aedeagus bent downward from shaft 


. Aedeagus with distal portion of hook strongly deflexed; collar trachea not strongly 


expanding at inner end into a chamber ............-..---------s-0-c--0+e-e0-0e00 sacchari McGregor 
Aedeagus with distal portion of hook not strongly deflexed; collar trachea expand- 


. Thickness of shaft of aedeagus at hind point of origin of basilar lobe about equal 


to length of shaft proper; femur I of female somewhat longer than tarsus; 
“thumb” of palpus (female) with terminal sensilla not strongly spatulate and 
longer than thick; egg subspherical, stalk with guy-fibrils ................ citri. (McGregor) 
Thickness of shaft of aedeagus at point of origin of basilar lobe less than length of 
shaft proper; femur I (female) not longer than tarsus; “thumb” of palpus 
(female) with terminal sensilla distinctly spatulate and about as thick as long; 
egg distinctly flattened, stalk without guy-fibrils ....pilosus (Canestrini and Fanzago) 


. Tarsal claw of female bearing 10 spines ventrally ......................-.----+-----csceccecscseeeneeoee ll 
Tarsal claw of female bearing 8 spines ventrally .................-..--------c-seceeseseeeeeeeeeeeeeees 16 
Tarsal claw of female bearing 6 spines vnetrally ....................----------s-eseeeeeeeeeeeeeeeee ac 


. Hook of aedeagus less than one-fourth as long as shaft, deflected less htan 90‘ 


from axis of shaft; tip of aedeagus conspicuously truncated ............-..-.---0--+0-0+1-0-0-+- 


Hook of aedeagus more than one-fourth as long as shaft, deflexed 90° or more 


from axis of shaft; tip of aedaegus not conspicuously truncate ..........-.--.-.-0--+-+-0--+- 12 
. Hook porticn of aedeagus less than half as long as shaft ...............--.------0--ce0-eseeeeee=+ 13 
Hook portion of aedeagus distinctly more than half as long as shaft ......................-. 14 


. Basilar lobe of aedeagus inconspicuous; hook detlexed about 90° from axis of shaft; 


inner chamber of collar trachea one-third as thick as length of tube ...................--- 
americanus (Ewing) 


Basilar lobe of aedeagus conspicuous; hook deflexed more than 90° from axis of 
shaft; inner chamber of collar trachea not greatly expanded....insularis new species 


. Dorsal sensilla borne at dorsal angle of frontal face of palpal “thumb”; mandibular 


plate about half as long as body to front of cephalothorax ............ alpinus McGregor 
Dorsal sensilla borne near middle of upper face of “thumb”; mandibular plate 
- Hook of aedeagus longer than shaft, tapering evenly to tip, deflexed more than 90° 
Hook of aedeagus not longer than shaft, abruptly narrowed near tip, deflexed about 


. Dorsal body setae minute or short, less than one-fourth as long as greatest thick- 


ness of body; terminal palpal sensilla not placed distally on “thumb,” but at its 


Dorsal body setae long, more than one-fourth thickness of body; terminal sensilla 


- Hook portion of aedeagus less than half as long as shaft; dorsal body setae peglike 


Hook portion of aedeagus nearly as long as shaft; dorsal setae rodlike .................... 

Hook of aedeagus continuing thick almost to its very tip; tarsus of female with 5 

setae proximad of proximal set of duplex setae .........-.-0c0--ccceceeeceeeee-e coiti McGregor 
Hook of aedeagus not thick to near its very tip; tarsus of female with 4 setae proxi- 
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19. Dorsal body setae arising from tubercles; tarsal claw of female with ventral spines 
not distinctly surpassing the main claw ............---.-:-::-s-c-eseseeeeeeoeeee ilicis (McGregor ) 


Dorsal body setae not arising from tubercles; tarsal claw of female with ventral 


20. Shaft of aedeagus in profile tapering evenly to the hook; shaft and hook with dorso- 
caudal outline forming an even curvature .............-....----:s0c-e+e0ceeeeeeeeeees viridis (Banks) 
Shaft of aedeagus equally thick its entire length, strongly concave dorsally, with a 


distinct swelling above, just anteriorad of the hook .................- newcomeri, new species 


21. Dorsal body setae mostly shorter than interval to base of seta next behind; tarsal 
claw (female) with ventral spines less than one-half as long as portion of claw 


Dorsal body setae long; tarsal claw of female with ventral spines more than half- 
as long as portion of claw beyond their base ..................--..:----cc--ceeseseceeceseneeeceeeeeees 2? 


22. Hook of adedeagus at least half as long as shaft, tapering evenly to a sharp tip; 
ventral spines of tarsal claw (female) distinctly shorter than portion of claw be- 
yond their bases; third dorsal seta from tip of palpal “thumb” not widely spaced 


Hook of aedeagus not half as long as shaft, at first thick, then abruptly constricted 
near tip which is obscurely truncate; ventral spines of tarsal claw (female) pro- 
jecting as far as tip of claw; third dorsal seta from tip of palpal “thumb” widely 
spaced distad from dorsal sensilla .....................-.2..21----0ee-eeeeeeoee== platani, new species 


PARATETRANYCHUS AFRASIATICUS McGregor 
Paratetranychus afrasiaticus McGregor, 1939, Ent. Soc. Wash. Proc. 41(9): 254-256. 


Female.—Body 0.293 mm. long to tip of mandibular plate, by 0.182 mm. 
wide (as received). Preserved specimens pale in color (described as yellowish 
to greenish by other workers). Twenty-six dorsal body setae including caudal 
pair, distinctly setose, linear-lanceolate, well developed, not arising from tu- 
bercles. One perfect and one imperfect eye cornea each side. Mandibular 
plate about twice as long as wide, without emargination anteriorly. Striations 
on dorsum of abdomen transverse, excepting a small area, even with the 
inner sacrales setae, where they are longitudinal. Relative lengths of segments 
of foreleg as follows: Coxa, 20; trochanter, 19; femur, 45; patella, 31; tibia, 
28; tarsus, 46. Tarsus I dorsally with 2 sets of duplex setae, well separated; 
4 setae borne proximad of proximal set of duplex setae; onychial claw similar 
to that of P. simplex, except that the ventral spines about equal the main claw 
in length. Last segment of palpus with terminal sensilla ample, bluntly 
rounded at tip, not much longer than thick; dorsal sensilla spindle-shaped, 
as long as terminal “finger.” 


Male.—Body 0.234 mm. long to tip of mandibular plate, 0.267 mm. to tip 
of palpi. Tarsal appendages of legs II, III, and IV similar in arrangement to 
those of female; tarsal claw of leg I consisting of the simple claw, which is only 
slightly curved, and the usual ventral member, which is noticeably stouter and 
a little longer and more curved than the main claw; this ventral deflexed claw 
appearing simple when viewed in exact profile, but actually cleft almost to 
its middle into either two or four spurs (light refraction makes this point 
difficult to determine). Aedeagus with inner lobe apparently rodlike; shaft 
very thick, its greatest thickness from twe-thirds to three-fourths its length, 
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narrowing rather abruptly posteriorly, with a pronounced convexity at upper 
midpoint of shaft; hook reflexed upward almost 90° from axis of shaft, and 
terminating in a clearly developed barb, the antero-posterior length of which 
is only about one-fifth that of the shaft; barb with a proximal, inconspicuous, 
rounded boss and a distal, acute point that is directed noticeably downward. 


Type material—U. S. Nat. Museum No. 1298. 
Type locality—Biskra, Algeria. 

Distribution —Algeria and Iraq. 

Food plant.—Date. 


PARATETRANYCHUS ALPINUS McGregor 


Paratetranychus alpinus McGregor, 1936, Ent. Soc. Amer. Ann. 29(4) :770, 771, 773, 
pl. 1. 


Female.—Color rusty-green amber, with dark green lateral areas which 
embrace a number of blackish blctches; most of cephalothorax and median 
portion of abdomen paler. Legs and palpi rusty greenish amber. A single 
perfect eye cornea each side, deep carmine. Body setae pale, large for the size 
of the mite, linear-lanceolate, distinctly setose, not arising from tubercles, 26 
in number. Body broadly oval, widest across middle of cephalothorax. A 
series of measured temales averaged 0.26 mm. by 0.20 mm. wide. Anterior 
margin of cephalothorax conspicuously truncated. Mandibular plate abnor- 
mally large, often more than half length of body; emarginate anteriorly in 
younger stages, becoming rounded at maturity. Location of main dorsal 
suture aberrant in that it occurs behind the midpoint of body, thus resulting 
in a greatly reduced abdomen. Striae on dorsum of abdomen mostly trans- 
verse. Last segment of palpus much shortened axially, considerably thicker 
than long; terminal sensilla only slightly longer than thick; dorsal sensilla 
diminutive, clavate, arising from the anterodorsal angle of “thumb;” 5 addi- 
tional setae borne on “thumb.” Legs rather short, foreleg not over four- 
fifths the length of body, well supplied with strong hairs. Relative lengths of 
segments of leg I as follows: Coxa, 16; trochanter, 18; femur, 20; patella, 16; 
tibia, 16; tarsus, 18. Tarsus I dorsally with 2 sets of duplex setae, proximate; 
5 setae borne proximad of proximal set of duplex setae; tip of tarsus bearing 
a strong, gently curving claw; 10 straightish spines arising at a point about 
one-fifth the length of claw from its base, their tips about equal that of the 
main claw, the proximal pair the stoutest basally; 4 tenent hairs borne on 
onychium, a pair at each side of claw base. Collar tracheae consisting of a 
straightish, narrow tube, terminating within in a slightly enlarged chamber. 
Egg lenticular. 


Male.—Color orange-amber; body broadly obpyriform, width 85-100 of 
length, unusually broad for a male spider mite. Mandibular plate 58-100 the 
length of body, rounded anteriorly. Main dorsal stuture behind midpoint. 
Palpus bearing a spur dorsally on second segment. Aedeagus with inner lobe 
stout; basilar lobe dorsal, in the form of a rounded boss; shaft short and 
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thick, tapering little to point of bending; distal portion (hook) bent down- 
ward? almost 90° from main axis of aedeagus to form the strong, tapering 
hook, which is fully four-fifths as long as shaft, and terminates in a thin, 
unbarbed, but obscurely truncated tip. 


Type material—U. S. Nat. Museum No. 1145. 

Type Locality—Camp Nelson, California. 

Distribution Washington, Oregon, California (mostly at high eleva- 
tions). 

Food plants —Ltbocedrus decurrens and other conifers. 


2 In the original publication the hook was incorrectly shown bent upward from the axis 


of shaft. 


PARATETRANYCHUS AMERICANUS (Ewing), new combination 


Oligonychus americanus Ewing, 1921, U. S. Nat. Museum, Proc. 59(2394): 660, pl. 
125, fig. 1. 


Female.—Body oval from above. All legs shorter than body to front of 
cephalothorax; segments bearing conspicuous hairs. Thirteen pairs of dorsal 
body setae, these linear-lanceolate, setose, well developed, not arising from 
tubercles. Striations on dorsum of abdomen mostly transverse. Mandibular 
plate broad, not emarginate in front. One perfect eye cornea each side. 
Collar tracheae consisting of a short tube ending internally in a widely ex- 
panded, subspherical chamber. Last segment of palpus with basal thickness 


Text fig. 14. Paratetranychus americanus.—1, tip of tarsus I of female, lateral 
view; 2, collar trachea; 3, aedeagus, lateral view. 
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distinctly greater than length; terminal sensilla somewhat longer than thick; 
dorsal sensilla small, clavate; 5 additional setae on “thumb,” about as usual. 
Tarsus I dorsally with 2 sets of duplex setae, proximate; 4 or 5 setae borne 
proximad of proximal set of duplex setae; onychial claw with main, 
simple claw straightish for three-fifths its length, beyond which it is 
bent downward; at a point on ventral face of main claw one-fifth its length 
from base are borne 10 spines, which are shorter than the simple claw and 
arise from a common base. Length, 0.32 mm.; width, 0.19 mm. 


Male.—Body shorter and narrower than female. Legs proportionately 
longer. Onychial claw resembling that of female. Palpus with horn-like spur 
on second segment. Aedeagus with inner lobe expanding dorsally to the 
point of origin of shaft which tapers caudad and is deflexed a little more than 
90° from general axis of aedeagus to form the slender, attenuate hook; the 
latter about four-tenths as long as shaft, terminating in a barely truncate tip, 
without a barb. 


Type material—U. S. Nat. Museum No. 24026. 

Type locality.—Experimental Farm, Saskatchewan, Canada. 
Distribution Saskatchewan and Wyoming. 

Food plants.—Spruce and fir. 


Described from material on two slides identified by Ewing. The number 
of ventral spines on the onychial claw was difficult to determine; in most 
cases there appeared to be 10 of these, in others 8. 


PARATETRANYCHUS BICOLOR (Banks) 


Tetranychus bicolor Banks, 1894, Amer. Ent. Soc. Trans. 21, 218. Paratetranychus 
bicolor (Banks), 1919, U. S. Nat. Museum Proc. 56(2303): 675, 676, fig. 11. 


Female.—Color (according to Banks) pale in front, dark red behind; as 
seen by Garman and the present writer, dark green. Body from above rotund- 
elliptic. Legs shorter than body. Dorsal body setae well developed, linear- 
lanceolate, distinctly setose, not arising from prominent tubercles, probably 
26 (difficult to observe due to opacity). Details of dorsal striae could not 
be seen. One perfect eye cornea each side. Mandibular plate notched in 
front. Tarsus I dorsally with 2 sets of duplex setae, proximate; 4 setae 
borne proximad of proximal set of duplex setae; onychium bearing a 
long, simple claw which is weakly curved for two-thirds its length, then bent 
downward; 6 needlelike spines which are distinctly shorter than the main 
claw arising from a more or less common origin on the ventral face of claw 
one-fifth its length from base; the usual 4 tenent hairs present. Collar trachea 
consisting of a short, straightish tube which terminates internally in a swollen, 
oval chamber. Last segment of palpus barely thicker than long; terminal 
sensilla nearly as thick as long; dorsal sensilla inconspicuous, peglike; 5 
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additional setae borne on segment. Relative lengths of segments of leg I as 
follows: Coxa, 16; trochanter, 13; femur, 31; patella, 14; tibia, 16; tarsus, 26. 
Egg, according to Garman, lenticular. 


Male.—Smaller than female, body from above elliptic-sagittate. Legs I 
somewhat longer than body to front of cephalothorax. Second segment of 
palpi above with a hornlike spur; terminal sensilla of last segment reduced, 
conelike. Onychial claw similar to that of female. Aedeagus with inner 
lobe expanding dorsally to the basilar lobe, which is an inconspicuous obtuse 
proiection; shaft in profile with subparallel edges, tapering little caudad, de- 
flexed about 90° to form the hook which is about half as long as shaft; hook 
tapering evenly to a sharp, unbarbed tip. 

Type material —U. S. Nat. Museum No. 1737. 

Type locality—Sea Cliff, New York. 

Distribution Connecticut, New Jersey, New York, North Carolina, 
Washington. 

Food plants.—Chestnut, hickory, maple, oak, spruce. 

Since no male characters of importance were included in Banks’ (21) 
original description, and since the present writer’s (8) redescription con- 
tained no mention of the male, the true identity of bicolor may be open to 
question. Several old slide mounts in the U. S. National Museum, evidently 
identified by Banks as bicolor, were studied by the writer. A male present 
on one of these slides, agrees in the structure of the aedeagus with a mite on 
maple from Yakima, Washington. The above description of bicolor is based 
on these several samples, together with an early study of the types (males 
not properly showing aedeagus) by the author (8). 


PARATETRANYCHUS CITRI (McGregor) 


Tetranychus citri McGregor, 1916, Ent. Soc. Amer. Ann. 9(3): 284-288, pl. 14, figs. 
1-9. Paratetranychus citri (McGregor), 1919, U. S. Nat. Mus. Proc. 56(2303): 672, 
673, pl. 79, fig. 15 Paratetranychus citri (McGregor), 1928, Jr. Agric. Res. 36(2): 157 
181, fig. 4. 


Female.—Body from above, oval; color a velvety purplish red, with dorsal 
tubercles of almost the same color, and with bristles light reddish. Length 
averaging 0.305 mm., width 0.230 mm. Dorsal body bristles long, stout, 
linear-lanceolate, setose, arising from prominent tubercles, 3 pairs on cephalo- 
thorax, 10 pairs on abdomen of which 2 pairs on caudal margin evidently 
do not arise from tubercles. Striations on dorsum of abdomen mostly trans- 
verse backward to lumbales setae; caudad of this point the extrernely fine 
Striae appearing mostly longitudinal. One pzrfect and one imperfect eye 
cornea each side. Collar tracheae consisting of a straightish, narrow tube 
ending internally in a somewhat enlarged oval chamber. Legs all shorter than 
body to front of cephalothorax; relative lengths of segments of leg I as 
follows: Coxa, 11; trochanter, 11; femur, 32; patella, 15; tibia, 17; tarsus, 28. 
Tarsus dorsally with 2 sets of duplex setae, proximate; 4 setate borne proximad 
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of proximal set of duplex setae. Onychial claw consisting of a simple main ele- 
ment which is thickest at base, its distal third bent strongly downward; at a 
point one-third the length of claw from its base, 6 spines arising from a com- 
mon origin, their tips surpassing that of the main claw; 4 tenent hairs arising 
from onychium, a pair at each side of claw base. Mandibular plate anteriorly 
with an inconspicuous emargination. Last segment of palpus slightly thicker than 
long; terminal sensilla slightly spatulate, somewhat longer than thick; dorsal 
sensilla much reduced; 5 additional setae on “thumb” about as usual. Egg 
somewhat compressed vertically, at first pale, becoming bright red, bearing 
dorsally a vertical stalk, in length about twice that of the egg’s vertical axis, 
normally with a series of guy fibrils radiating from tip of stalk to supporting 
plant surface. 


Male.—Color typically bright red. Body much smaller than that of 
female, averaging 0.216 mm. long by 0.146 mm. wide. Legs proportionately 
longer than in female, longer than body to front of cephalothorax. Palpus 
with a hornlike spur on second segment; last segment with terminal sensilla 
reduced, about equaling dorsal sensilla. Tarsus I with claw resembling that 
of female. Aedeagus with inner lobe expanding dorsally to the srtong, conical 


Text fig. 15. Paratetranychus citri—Lateral view of female mite. 
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basilar lobe; shaft short, stout, shorter than its thickness in region of basilar 
lobe; in profile, narrowed abruptly distad, bent upward about 65° from 
general axis of aedeagus to form the attenuate hook which, in turn, is bent 


slightly backward distally, devoid of a barb, spinelike terminally. 


Type material—U. S. Nat. Museum No. 20362. 

Type locality—Orlando, Florida. 

Distribution Alabama, Florida, Georgia, Louisiana, Mississippi, South 
Carolina, southern California. 

Food plants——Castor bean, Catoniaster, Choysia, Eleagnus, English laurel, 
grapefruit, lemon, orange, Philadelphus, satsuma, Scotch broom. 


PARATETRANYCHUS CoITI McGregor 
Paratetranychus coiti McGregor, 1941, Ent. Soc. Wash. Proc. 43(4): pl. 9, figs. 2-12. 


Female.—Body outline widely ovate, about a third longer than wide. 
Dorsal armature consisting of 26 strong, linear-lanceolate, pale bristles, dis- 
tributed about as usual; not arising from tubercles. Greater portion of 
cephalothorax pale, rusty pink to pink; a pattern of darker spots and blotches 
occupies much of the lateral area and at times the median area of the 
abdomen, these blotches purplish brown to blackish brown; forelegs and palpi 
rusty pink, the other legs pale. Two carmine eye corneas each side, just 
laterad of the subfronta! bristles. A series of measured females averaging 
0.397 mm. long (tip of mandibular plate to hind body margin). Striae on 
dorsum of abdomen transverse, excepting whorls around base of setae on hind 
portion. Mandibular plate tapering gradually forward, and distinctly 
emarginate anteriorly. Dorsal suture separating cephalothorax and abdomen 
rather indistinct. “Thumb” of palpus much shortened axially, almost twice 
as thick as long, bearing at its tip a nonclavate “finger” which is about as 
thick as long; the dorsal sensilla unusually slender and situated unusually 
near the base of the “thumb;’” the customary pair of tacklike digituli arising 
just dorsad of the terminal “finger;” a weak hair arising near the base of the 
dorsal sensilla, and a similar seta arising dorsally from the “thumb” at its 
base; a hair arising near the ventro-distal angle of the “thumb.” Legs relative- 
ly short; foreleg longest, barely two-thirds length of body proper, four-fifths 
the width of body; supplied with strong hairs. Relative lengths of the seg- 
ments of foreleg as follows: Coxa, 18; trochanter, 16; femur, 28; patella, 18; 
tibia, 17; tarsus, 20. Tarsus I dorsally with 7 strong hairs and 2 weak hairs, 
including 2 proximate sets of duplex setae; 5 setae borne proximad of proximal 
pair of duplex setae; tarsus II dorsally with 6 strong hairs and one weak 
hair; tarsi III and IV with only 4 hairs dorsally. Tip of tarsus bearing a 
simple claw, which is thick at base, straightish to about midpoint, where it 
bends downward about 90°; at a point about one-third the length of the 
claw from its base eight gently curving ventral apurs arising in pairs, their 
tips conspicuously exceeding that of the main claw, the proximal pair the 
strongest; the usual four tenent hairs arising at the base of the main claw. 
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Collar trachea for the most part a straightish tube, ending in a somewhat 
enlarged elliptical chamber. Egg oblate to lenticular, bearing dorsally a 


slender axial stalk which somewhat exceeds the axial diameter of the egg. 


Male.—Much smaller than female, a measured series averaging 0.297 
mm. long to front of cephalothorax. Body from above narrowly sagittate. 
Color oo than female. Palpus bearing a spur dorsally on second segment. 
Tarsus I with the main claw somewhat stouter and less abruptly bent than 
in female; at a point about one-fourth the length of claw from its base 
ventrally, 3 weak, straightish spines arise which are surpassed by the main claw. 
Aedeagus with inner lobe thickening gradually to the dorsally placed basilar 
lobe, which is an inconspicuous, rounded boss; anterior third of shaft rather 
thick, its axis continuous with that of inner lobe; posterior two-thirds of shaft 
deflexed fully 40° from axis of inner lobe; hook portion of aedeagus un- 
usually thick, bent downward and forward fully 75° from axis of hind two- 
thirds of shaft, and abruptly constricted to a short, thin, slightly truncate tip; 
entire shaft nearly 3 times as long as hook. (In the original publication the 
hook was incorrectly shown bent upward from axis of shaft.) 

Type material—U. S. Nat. Museum No. 1379. 

Type locality.—Chula Vista, California. 

Distribution—San Diego County, Orange County, Los Angeles County, 
California. 

Food plants.—Avocado, camellia, English laurel, walnut. 


Paratetranychus coniferarum, new species 


Female.—Body oval, length to front of cephalothorax averaging 0.27 mm. 
One perfect and one imperfect eye cornae each side. Evidently 24 dorsal 
body setae, these linear-lanceolate, distinctly setose, rather strongly developed, 
not arising from tubercles. Striations on dorsum of abdomen mostly trans- 
verse. Mandibular plate elliptical, about twice as long as wide, not emargi- 
nate anteriorly, about three-eighths as long as body to front of cephalothorax. 
Last segment of palpus about one-third thicker at base than axial length; 
terminal sensilla ample, slightly spatulate in profile; dorsal sensilla tack-shaped, 
inconspicuous; two tack-shaped setae and three additional hairs arising from 
the “thumb” somewhat as usual. Foreleg about nine-tenths as long as body; 
relative lengths of segments as follows: Coxa, 13; trochanter, 8; femur, 24; 
patella, 12; tibia, 15; tarsus, 24. Tarsus I dorsally with 2 sets of duplex 
setae, proximate; 5 or 6 setae borne proximad of proximal set of duplex setae. 
Onychium Bearing a single stout claw which is straightish for nearly three- 
fourths its length, curving sharply near tip, bearing ventrally near its base 
a deflexed claw which splits into 10 slender spines not surpassing the main 
claw, and having a common base; these deflexed spines occurring in two series 
of five each, of which the proximal pair are strongest; four tenent hairs arising 
in pairs at sides of claw base. The collar trachea in the form of a shortish 
tube, expanding at its inner end into an oval chamber. 
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Male.—Body smaller, more pointed behind than in female, averaging 
0.23 mm. in length. Legs, especially the forelegs, proportionately longer than 
in female, legs I barely longer than body to front of cephalothorax. Spur 
present on second joint of palpus. Aedeagus with inner lobe rodlike; basilar 
lobe in the shape of a rounded swelling dorsally; basal thickness of shaft 
one-half its length; shaft about 5 times as long as the hook portion of 
aedeagus which is bent downward about 70° from the axis of shaft, and 
terminates in a distinctly truncated tip, without a barb. 

Type material—U. S. Nat. Museum No. 1474. 

Type locality—Glen St. Marys, Florida. 

Distribution —Florida. 

Food plants.—Arbor vitae and other conifers. 


Paratetranychus gramineus, new species 


Female.—Body from above ovate-elliptic. Striations on dorsum of abdo- 
men mostly transverse; a small area embracing the inner sacrales setae have 
longitudinal striae. Twenty-six dorsal body setae, including the caudal pair, 
linear-lanceolate, prominent, finely setose, not arising from tubercles. One 
perfect and one imperfect eye cornea each side. Mandibular plate rounded 
in front. Collar trachea consisting of a straightish, rather ample tube, gradu- 
ally widening inwardly, and ending in an inconspicuous, oval chamber. Legs 
shorter than body to front of cephalothorax. Tarsus I dorsally with 2 sets of 
duplex setae, well separated; 4 setae borne proximad of proximal set of duplex 
setae; onvchial claw consisting of a strong, simple. sickle-shaped element, with 
6 needlelike spines borne ventrally near its base, these arising from a common 
base and as long as the main claw; 4 tenent hairs borne on onychium, a pair 
each side of claw base. Last segment of palpus slightly thicker than long; 
terminal sensilla three-tenths again as long as thick; dorsal sensilla spindle- 
shaped, slightly longer than terminal “finger;” 5 additional setae borne on 
“thumb,” as usual. 


Male.—Body sagittate in outline from above, much smaller than female. 
Forelegs slightly shorter than body to front of cephalothorax. Second seg- 
ment of palpus dorsally with a hornlike spur; last segment with terminal sen- 
silla more than twice as long as thick. Leg I with onychial claw consisting 
of a stout, simple, dorsal element, from near whose base arises ventrally a 
stout, supplementary spur which appears to be cleft near tip into 4 very short, 
dentate divisions. Aedeagus with inner lobe expanding rather abruptly dor- 
sally to the inconspicuous basilar lobe; shaft narrowing backward to the short 
hook which is bent upward fully 90° from axis of aedeagus; aedeagus termi- 
nating distally in a prominent barb, one-half as long as shaft, directed strong- 
ly upward, its anterior tip rounded, the posterior tip prominent, acuminate, 
curving downward from axis of barb. 


Type material—U. S. Nat. Museum No. 1738. Collected by E. A. 
McGregor, Aug. 23, 1935. 
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Type locality.—Julian, California. 
Distribution San Diego, County to Los Angeles County, California. 
Food plants—Grasses, bamboo. 


Paratetranychus hawaiiensis, new species 


Female.—Body oval from above. Striations on dorsum of abdomen mostly 
transverse, those on posterior third rather tortuous. Twenty-six dorsal body 
setae including caudal pair, these linear-lanceolate, well developed, not arising 
from tubercles. Mandibular plate evidently unnotched. One perfect eye cor- 
nea each side. Legs rather long, but shorter than body to front of cephalo- 
thorax; relative lengths of segments of leg I as follows: Coxa, 12; trochan- 
ter, 11; femur, 37; patella, 20; tibia, 25; tarsus, 45. Tarsus I dorsally with 
2 sets of duplex setae, rather well separated; 5 setae borne proximad of proxi- 
mal set of duplex setae; onychial claw with main division strong, straightish 
for two-thirds its length, then strongly deflexed; 6 needlelike spines arising 
ventrally from a common base at a point one-fifth the length of main claw 
from its base, the spines slightly surpassing the claw, the inner pair of spines 
the strongest basally; 4 tenent hairs arising from onychium, a pair each side 
of claw base. Last segment of palpus thicker basally than its axial length; 
terminal sensilla fully twice as long as thick; dorsal sensilla clavate, shorter 
than terminal “finger;” 5 additional setae on “thumb,” as usual. Collar tra- 
cheae U-shaped, the inner arm somewhat shorter than main branch. 

Male.—Smaller than female. Forelegs proportionately longer than in 
female, about equaling body length. Second segment of palpus dorsally 
with hornlike spur. Onychial claw of leg I fundamentally similar to that of 
female, but with the 4 outer of the 6 ventral spines much reduced. Aedeagus 
with inner lobe abruptly expanding dorsally to the acute angled basilar lobe; 
shaft tapering distad and curving upward to form the inconspicuous hook 
portion; aedeagus terminating distally in a very large barb, nearly as long as 
shaft proper, with a short anterior point, and a long, attenuate, sharp-tipped, 
downward-curving posterior process. 

Type material —U. S. Nat. Museum No. 1739. Collected by T. Nichida, 
Sept. 9, 1943. 


Type locality—Honolulu, T. H. 
Distribution Hawaii, Antigua. 
Food plants.—Loquat, litchi. 


PARATETRANYCHUS ILICIS (McGregor) 


Tetranychus ilicis McGregor, 1917, U. S. Nat. Museum Proc. 51(2167): 586-588, 
pl. 106, figs. 1-7. Paratetranychus ilicis (McGregor), 1919, U. S. Nat. Museum Proc. 
56(2303): 673-675, pl. 79, fig. 17, text fig. 10. 


Female.—Color ferruginous to reddish brown, pale pink on cephalothorax. 
Body from above rotund-elliptic. Striae on dorsum of abdomen transverse, 
excepting whorls around base of setae. Twenty-two stout, linear-lanceolate 
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dorsal body setae, well developed, distinctly setose, arising from conspicuous 
tubercles. Mandibular plate three-fourths again as long as wide, distinctly emar- 
ginate in front. One perfect and one imperfect eye cornea each side. Collar 
trachea consisting of a short, straightish tube which terminates internally in 
a somewhat swollen oval chamber. Legs shorter than body; tarsus I dorsally 
with 2 sets of duplex setae close together; 4 setae borne proximad of proximal 
set of duplex setae; onychial claw consisting of a stout, simple dorsal element, 
curving weakly for two-thirds its length, then bent sharply downward, talon- 
like; 4 pairs of ventral needlelike spines arise from a common point one-fifth 
the length of the claw from its base, hardly surpassing the main claw, the 
proximal pair stoutest basally; 4 tenent hairs arising from the onychium, a 
pair at each side of claw base, these less than twice as long as claw. Last seg- 
ment of palpus somewhat thicker than long; terminal sensilla slightly clavate, 
its base less than half as thick as tip of “thumb;” dorsal sensilla spikelike; 
5 additional setae borne on “thumb.” Egg slightly compressed axially, bear- 
ing a dorsal stalk which about equals the axial diameter of egg. 


Male.—Much smaller than female, body from above sagittate. Legs pro- 
portionately longer than in female, longer than body to front of cephalothorax. 
Claw of tarsus I with 6 ventral spines. Second segment of palpus dorsally 
with a hornlike spur; last segment with terminal sensilla much reduced. Aedea- 
gus with inner lobe rodlike, expanding dorsally to the rather distinct, rounded 
basilar lobe; shaft hardly narrowing caudad to the hook, two and one-third 
times as long as the hook which is bent downward fully 90° from axis of 
shaft, and tapers abruptly to the tip which is almost indiscernibly truncated. 


Type material—U. S. Nat. Museum No. 20167. 


Type locality—Batesburg, South Carolina. 
Distribution— Alabama, South Carolina, Mass. 


Food plants—Azalea sp. Camellia sp., Camellia sp., Ilex opaca. 


A mite widely distributed throughout California on various trees and 
shrubs bears considerable resemblance to ilicis, especially in the structure of 
the aedeagus. Smith (22), following the writer’s tentative identifications, 
called this species the “ilicis mite.” It is treated elsewhere in this paper under 
“P. platani, new species.” 


Paratetranychus insularis, new species 


Female.—Body rotund-ovate, one-fourth again as long as wide. Legs rather 
stubby, legs I shorter than body to front of cephalothorax. Twenty-six dorsal 
body setae, including caudal pair, linear-lanceolate, distinctly setose, tapering 
little. A perfect and an imperfect eye cornea each side. Dorsal striations 
very fine, mostly longitudinal on the cephalothorax, mostly transverse on abdo- 
men, but the latter also bearing tortuous striae. Mandibular plate elliptical, 
nearly twice as long as wide, notched in front. Collar trachea consisting of a 
straightish tube, not noticeably chambered at inner end. Forelegs with relative 
lengths of segments as follows: Trochanter, 13; femur, 23; patella, 14; tibia, 
17; tarsus, 25. Tip of tarsus bearing a strong, simple, sickle-shaped claw, from 
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near whose base arise 10 appendiculate spines in 5 pairs; the proximal pair of 
spines much the stoutest basally, and reflexed more than 90° from the basal 
axis of the main claw; all spines evidently about equaling the main claw in 
length; a pair of tenent hairs borne on onychium each side of claw base, hardly 
twice as long as main claw. Tarsus I dorso-terminally with 2 sets of duplex 
setae, these somewhat remote from each other; 5 setae borne proximad of 
proximal set of duplex setae. All legs supplied with rather conspicuous, set- 
ose hairs. Last segment of palpus distinctly thicker than long; terminal sen- 
silla domelike, much thicker than long; dorsal sensilla spatulate; 5 additional 
setae borne on “thumb,” about as usual. Egg somewhat flattened axially, 
bearing a stalk dorsally which is fully as long as the axial diameter of egg. 


Male.—Body smaller and narrower than that of female. Tarsal claw rather 
similar to that of female, but the ventral spines apparently somewhat shorter. 
Aedeagus with inner lobe not easily discernible, due to body pigments; basilar 
lobe dorsal, consisting of a rounded boss; shaft tapering caudad, bent down- 
ward in excess of 90° from its axis, to form the hook portion of aedeagus; the 
hook less than half as long as shaft, and tapering abruptly to a sharp, un- 
barbed tip. 

Type material—U. S. Nat. Museum No. 1740. Collected by R. C. Lin- 
der, Aug. 30, 1945. 

Type locality—Poamoho, Oahu, Hawaii. 
Distribution—Known only from type locality. 
Food plant.—Mango. 


Text fig. 16. Paratetranychus insularis—1, 3, aedeagus, lateral view; 2, collar 
trachea; 4, tip of tarsus of female, lateral view. 
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Paratetranychus major (Ewing), new combination 


Oligonychus major Ewing, 1921, U. S. Nat. Mus. Proc. 59(2394): pl. 125, fig. 2. 


This mite has never been collected or received by the writer. E. W. Baker 
reports in correspondence that the 2 sets of duplex setae on tarsi I of the 
female are proximate, and that 5 setae are borne proximad of the proximal 
set of duplex setae. 

As explained elsewhere in the present paper, the peculiar structure of the 
tarsal claw attributed to Oligonychus never has been observed by the writer. 
Since Berlese’s diagnosis of Oligonychus was extremely vague and since, more- 
over, O. americanus Ewing has been found to belong in Paratetranychus, it 
is here considered advisable to transfer major, along with americanus, to the 
genus Paratetranychus. 


Type material—U. S. Nat. Museum No. 24027. 
Type locality.—Rockville, Maryland. 
Distribution Known only from type locality. 
Food plant.—Avodado. 


Paratetranychus milleri, new species 


Female.—Body oval, averaging 0.346 mm. in length to front of cephalo- 
thorax. Dorsal body setae rodlike, distinctly shorter than usual, the longer 
setae less than one-fourth as long as the greatest thickness of mite’s body, 
nearly all setae conspicuously setose; seta at posterior-lateral margin of cephalo- 
thorax 0.054 mm. long; distribution of dorsal body setae about as usual. 
Mandibular plate barely emarginate anteriorly. One perfect and one im- 
perfect eye cornea each side. “Thumb” of palpus slightly thicker at base than 
axial length, bearing at its ventro-distal angle a small rounded terminal sen- 
silla whose thickness is about one-third that of the terminal face of “thumb;” 
the dorsal sensilla ample, clavate, more than twice as long as terminal sensilla, 
arising considerably ventrad of the dorsal margin of “thumb;” five additional 
setae borne on “thumb,” distributed about as usual. Legs relatively short, 
the forelegs noticeably longer than others, but less than two-thirds as long as 
body to anterior margin of cephalothorax. Relative lengths of segments of 
foreleg as follows: Coxa, 22; trochanter, 9; femur, 29; patella, 15; tibia, 18; 
tarsus, 24. Tarsus rather abruptly narrowed toward tip which bears a relatively 
short, strongly curving claw; near its base the claw giving rise ventrally to 
4 pairs of needlelike spines which appear to arise from a common base, and 
well exceed the main claw in length; the proximal-most pair of spines the 
strongest basally. Tarsus I with 2 sets of duplex setae, proximate; 2 setae 
borne proximad of proximal set of duplex setae. Four tenent hairs, as usual, 
arising in pairs on either side of the base of the main claw, and about three 
times as long as the claw. Collar trachea extending downward and backward 
as a short, straightish tube, ending in a slightly enlarged oval chamber. 


Male.—Body paler in color than female, shorter and narrower; length 
0.29 mm. Legs relatively somewhat longer than in female. Palpus bearing 
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Text fig. 17. Paratetranychus millerimFemale mite, lateral view 
(only legs on left side shown). 


a prominent spur dorsally on second segment. Inner lobe and shaft of 
aedeagus continuous in their profile outlines, being bowed downward near 
their point of fusion; a weakly developed domelike basilar lobe dorsally; shaft 
thickest near midpoint, then bent downward and backward at an angle of 
about 115° from main axis of the shaft to form the strong, tapering, un- 
barbed hook which terminates in a sharp point; hook portion of aedeagus 
nearly as long as the shaft. 

Type slide—U. S. Nat. Museum No. 1473. Collected by S. S. Yuill, 
| May 15, 1939. 
Type locality.—Placerville, California. 
Distribution Arizona, California, Virginia.* 


Food plants.—Pinus ponderosa, P. taeda. 


PARATETRANYCHUS MODESTUS (Banks) 


Tetranychus modestus Banks, 1900, U. S. D. A., Div. Ent., Tech. Ser. 8: 73. Para- 
tetranychus modestus (Banks) McGregor, 1919, U. S. Nat. Mus. Proc. 56(2303): 670, 
fig. 8. 


In his revision of the Tetranychidae published in 1919, the writer pre- 
sented a diagnosis of modestus, but this did not include reference to the 
aedeagus. Baker has examined Banks’ type material (now in poor condition), 
and has furnished the writer with a simple sketch of the aedeagus. Baker's 
sketch would seem to indicate that the shaft tapers abruptly backward, and 
is bent sharply to form a short, thin hook which seemingly terminates in a 
subacute, unbarbed tip. 


3 Males were lacking in the lots from Arizona and Virginia, but the female characters 
agreed closely with those of the type material, with which they are evidently identical. 
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On an old slide (U. S. Nat. Museum collection), loaned to the writer, 
is a mite from corn, Salt Lake City, Utah, identified by Banks as modestus. 
This mite clearly is identical with P. simplex (Banks). If modestus from 
Washington, D. C., its type locality, should prove to be identical with simplex, 


the latter would become a synonym of modestus, which was described first. 
Type material—U. S. Nat. Museum No. 1751. 
Type locality—Washington, D. C. 
Distribution —District of Columbia, Utah? 
Food plant.—Corn. 


Paratetranychus newcomeri, new species 


Female—Abdomen from above, purplish black; cephalothorax tan to buff. 
Dorsal body setae slender, of moderate length; not arising from tubercles; 
area at their base concolorous with rest of dorsal integument. Striations on 
dorsum of abdomen mostly transverse, excepting a small whorl around base 
of setae on caudal third. Legs relatively short. Collar trachea a rather 
straight tube, inner terminal chamber elliptical, not greatly enlarged. Tarsus 


4 = 


Text fig. 18. Paratetranychus newcomeri, new species.—l, tip of tarsus I of female; 
2, tip of palpus of female; 3, collar trachea; 4, 5, aedeagus, lateral view. 
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I of female with two sets of duplicate setae proximate; four setae proximad 
of proximal set of duplex setae. Tarsal claw of leg I of female not strongly 
curving for most of its length; bearing four pairs of ventral spines, these 
slightly surpassing the main claw. Terminal segment of palpus much shorter 
than thick; terminal sensilla slightly longer than thick, barely spatulate; dorsal 
sensilla nail-like. Egg tan to buff color, strongly compressed dorso-ventrally, 
with a dorsal stalk. 


Male.—Aedeagus with inner lobe rod- or spindle-shaped, expanding dorso- 
caudad to the shaft; basilar lobe dorsal, not conspicuous; shaft concave 
dorsally, expanding slightly caudad, prominent dorsally near caudal end; upper 
face of shaft sloping abruptly downward caudally; hook element shorter than 
shaft, deflexed nearly 90° from axis of shaft, and tapering gradually to its 
slender tip, which is almost imperceptibly truncate. 


Type material—U. S. Nat. Mus. No. 1894. Collected by R. W. Burrell. 
Type locality—Yakima, Wash. 

Distribution —Known only from type locality. 

Food plant.—Pear. 


PARATETRANYCHUS PERUVIANUS (McGregor) 


Tetranychus peruvianus McGregor, 1917, U. S. Nat. Museum Proc. 51(2167): 581, 
589, pl. 101. (The misspelling peruianus was used on p. 581, but the correct form on p. 
589.)  Paratetranychus peruvianus (McGregor), 1919, U. S. Nat. Museum Proc. 
56(23C3): 667, 668. 


Female.—Color yellowish-green. Body outline from above ovate, widest 
across hind portion of cephalothorax, one-half again as long as wide. Stria- 
tions on dorsum of abdomen transverse, excepting whorls around the lumbales 
setae and on limited marginal areas. Twenty-six dorsal body setae, including 
pair on caudal margin, linear-lanceolate, setose, each shorter than interval to 
seta next behind, not arising from tubercles. A perfect and an imperfect eye 
cornea each side. Mandibular plate more than twice as long as wide, sub- 
rectangular, distinctly emarginate in front. Collar trachea consisting of a 
clavate, rather ample tube, the inner portion in the form of a somewhat 
swollen, elongate-elliptic chamber. Legs rather stubby, shorter than body to 
front of cephalothorax. Relative lengths of segments of leg I as follows: Coxa, 
16; trochanter, 9; femur, 20; patella, 11; tibia, 12; tarsus, 16. Tarsus I with 
2 sets of duplex setae, arising close together; 6 setae borne proximad of proxi- 
mal set of duplex setae; onychium bearing a simple, stout, sickle-shaped claw, 
from near the base of which are borne 6 weak spines, much shorter than main 
claw; 4 tenent hairs borne on onychium, a pair each side of claw base, less than 
twice as long as claw. Last segment of palpus much thicker than long; 
terminal sensilla subconical, longer than thick; dorsal sensilla spindle-shaped; 
5 additional setae borne on “thumb.” Egg evidently spherical. 


Male.—Much smaller than female. Body from above sagittate, truncate 
in front. Legs somewhat longer proportionately than in female, but legs I 
barely longer than body. Second segment of palpus dorsally with a minute, 
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conelike horn borne on a tubercle. Aedeagus with inner lobe rodlike; shaft 
at base little thicker than inner lobe, and its axis a continuation of the latter; 
shaft in profile tapering gradually caudad, deflexed near tip about 65° from 
its axis to form the hook portion of aedeagus, which is about one-fifth as long 
as shaft and terminates in a sharp-pointed, unbarbed tip. 


Type material—U. S. Nat. Museum No. 20164. 
Type locality—Near La Legua (between Lima and Callao, Peru). 


Distribution —Peru; Southern California. 


Text fig. 19.—Ventral surface of carob leaves showing feeding scars of many colonies 
of Paratetranychus peruvianus. This type of restricted colony activity is very unusual. 


gine. 
| | 
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Food plants——Bohenia coriumbosa, Ceratonia siliqua, Salix sp. 

The individuals of P. peruvianus live in restricted colonies under small, 
compact webs, resembling the egg covering of certain true spiders. (See text 
figure 19). 


PARATETRANYCHUS PILOSUS (Canestrini and Fanzago) 


Tetranychus pilosus Canestrini and Fanzago, 1876, Atti. Soc. Ven. Trent. Sci. Nat. 5, 
133, 134. 


Female.—Body oval from above; color reddish-brown. Striations on dorsum 
of abdomen transverse except for circular whorls of striae at base of setae. 
Thirteen pairs of dorsal body setae, including caudal pair, arising from promi- 
nent tubercles, the latter whitish in life; setae stout, lanceolate, distinctly setose. 
One perfect eye cornea each side. Mandibular plate rounded in front. Collar 
trachea consisting of a straightish tube ending in a rather ample, oval chamber. 
Last segment of palpus somewhat thicker basally than long; terminal sensilla 
noticeably spatulate in profile, about as thick as long; dorsal sensilla spindle- 
shaped, nearly as long as terminal “finger;’ 5 additional setae borne on 
“thumb,” about as usual. Tarsus I dorsally bearing 2 sets of duplex setae 
close together; 4 setae borne proximad of proximal set of duplex setae; onychial 
claw consisting of a dorsal element, thick at base, outer half srtongly deflexed, 
bearing ventrally at a point two-fifths its length from base, 6 spines arising 
from a common base and well surpassing the main claw; 4 tenent hairs borne 


en onychium, a pair at each side of claw base. Egg spherolenticular, red; the 
dorsal stalk barely longer than axial diameter, usually deflected from the 


vertical, devoid of guy fibrils. 


Male.—Much smaller than female; body from above narrowly sagittate in 
outline. Legs proportionately longer than in female; legs I longer than body 
to front of cephalothorax. Onychial claw of leg I basically like that of female, 
but with the ventral spines not greatly surpassing main claw. Second segment 
of palpus dorsally with a hornlike spur; last segment with terminal sensilla 
reduced. Aedeagus with inner lobe rodlike, expanding caudad to the basilar 
lobe which projects dorsally as a rather prominent rounded boss; shaft convex 
ventrally, narrowing caudad, and bending upward about 50° from general axis 
of aedeagus; thickness of shaft at hind point of origin of basilar lobe less than 
length of shaft proper; distal spine of aedeagus deflexed weakly, and ending 
in a thin, sharp tip. 

Type material—Location unknown. 

Type locality.—Italy. 

Distribution —British Isles, Canada, Europe, Japan, United States. 

Food plants—(U.S.A.) Alnus sp., apple, a shrub, blackberry, cherry, 
chestnut, Choysia sp., elm, fig, mountain-ash, peach, pear, prune, Prunus sp., 
raspberry, rose, Rubus sp., strawberry, walnut. 

Some authorities identify the above mite under Koch’s (23) species ulmi. 
Due to the brief, vague delineation in Koch’s original description, one cannot 
be at all certain which mite he had in mind. The writer prefers to follow 
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Tragardh, Zacher, and others in interpreting this form to be pilosus of 
Canestrini and Fanzago. 


Paratetranychus platani, new species 


Female.—Body dark colored with mouse-gray to slaty-black blotches (from 
pigments in underlying viscera), with a paler median band; cephalothorax 
greenish amber to olive green; legs pale, Ist and 2nd pairs salmon amber to 
rusty rufous. Dorsal body bristles 26, nearly colorless, not arising from 
tubercles (or from very obscure tubercles); eye carmine. Length of body 
averaging 0.34 mm.; width averaging 0.23 mm. Mandibular plate conspicu- 
ously notched anteriorly. Terminal segment of palpus nearly as thick as long, 
bearing at its tip a terminal “finger” whose greatest thickness (in mature 
female) is over half the thickness of “thumb” at tip, about as thick as long, 
spatulate or nearly orbicular in profile; two pin-shaped setae on upper distal 
corner of “thumb”; on upper side two-thirds the distance to base a sensilla 
about equal in length to, but much narrower than, terminal “finger,” and be- 
tween this and base one strong seta exceeding the dorsal sensilla; differing from 
most species of spinning mites in having a strong seta situated dorsally on 
the “thumb” midway between the dorsal sensilla and the two subterminal pin- 
shaped setae; a strong hair asising lateroventrally half way from tip to base 
of “thumb.” Claw on the penultimate segment of palpus well surpassing the 
dorsal sensilla. The forelegs (in adult female) are about four-fifths the length 
of the body. Femur about one-fifth longer than tarsus. Relative lengths of 
segments of leg I as follows: Coxa, 19; trochanter, 14; femur, 35; patella, 21; 
tibia, 19; tarsus, 29. Tarsus I with 2 sets of duplex setae, slightly separated; 
4 or 5 setae borne proximad of proximal set of duplex setae; tip of tarsus 
bearing a strong, simple claw which is rather straightish for over half its length, 
then strongly hooked downward; 6 deflexed needle-shaped spines about equal 
in length to the main tarsal claw arising ventrally from near the base of the 
main claw and arranged in 3 pairs; the proximal pair of spines strongest 
basally; the usual four tenent hairs present, a pair arising at each side of the 
claw base. The collar trachea extending inward as a fairly ample, straightish 
tube, expanding centrally, and again at its inner end into an elliptical chamber. 
Egg deep amber color, very slightly oblate, bearing an axial stalk that is very 
slender and about equaling or slightly exceeding the axial diameter of egg; 
stalk not equipped with guy fibrils. 

Male.—Body sagittate from above; in length and width much smaller 
than female. Legs proportionately much longer than in female; forelegs one- 
half again as long as body. Aedeagus with inner lobe evidently rodlike 
(extremely difficult to observe); basilar lobe in the form of a rounded boss 
dorsally; shaft in profile very stout, with subparallel edges, about twice as 
long as its basal thickness, bent abruptly downward at an angle a little in 
excess of 90° from its main axis, forming a strong hook; hook portion abrupt- 
ly narrowed distad; terminal point obscurely truncated, without barb. 


Type material—U. S. Nat. Museum No. 1432. Collected ty S. F. 
Bailey on sycamore Aug. 16, 1940. 
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Type locality.—Davis, California. 
Distribution California (a known north and south range of 450 miles). 
Food plants—Camphor, Cotoneaster sp., cypress, Eucalyptus spp., loquat, 


Pyracantha sp., Quercus spp., sycamore, toyon, yalnut, willow. 

This species has been observed to damage sycamore trees throughout 
California since about 1924. It was tentatively thought to be the southern red 
mite (Paratetranychus ilicis (McG.)), and Smith (22) has published 
accounts of its economic importance under that species name. Smith, in fact, 
believed that the present species is the most injurious mite affecting trees and 
shrubs in California. 


PARATETRANYCHUS PRATENSIS (Banks) 


Tetranychus pratensis Banks, 1912, Wash. Ent. Soc. Proc. 14: 459. Paratetranychus 
pratensis (Banks), McGregor, 1919, U. S. Nat. Mus. Proc. 56(2303): 668, 669, fig. 7. 


In 1913-1914, when the writer studied a number of Banks’ type specimens, 
he determined that pratensis belongs in Paratetranychus, and at the same time 
recorded the characters of the tarsal claw and the palpus (the males remained 
unstudied). Recently Baker reported in correspondence that the type slide 
of pratensis contains no males, but he confirmed the fact that this species 
belongs in Paratetranychus. The revised description by the present writer 
appeared in his treatment of the family in 1919. 

No specimens of this species have ever been collected or received by the 
writer, and as no additional data have accumulated since the original studies 
were made and the details of the structure of the aedeagus remain unknown, 
P. pratensis (Banks) has not been included in the present key to the species 
of Paratetranychus. For additional information on pratensis the reader is 
referred to the brief diagnosis in the second reference above cited. 


Type material —U, S. Nat. Museum No. 1741. 


Type locality—Pullman, Washington. 
Distribution —Known only from type locality. 


Food plant.—Timothy grass (Phleum pratense). 


Paratetranychus pritchardi, new species 


Female.—Body from above subelliptical in outline, somewhat flattened 
dorso-ventrally. Thirteen pairs of dorsal body setae, of moderate length, not 
arising from tubercles. Striae on cephalothorax mostly longitudinal, those 
on abdomen mostly transverse. Mandibular plate elliptical, fully twice as long 
as wide, unnotched in front. Palpus with terminal segment slightly thicker 
basally than axial length; terminal sensilla about one-fourth longer than great- 
est thickness, rather angular at tip; dorsal sensilla thin, inconspicuous. Leg 
I with two sets of duplex setae, rather close together, 4 setae proximad of 
proximal set of cuplex setae. Relative length of segments of leg I as follows: 
Coxa, 10; trochanter, 15; femur, 40; patella, 24; tibia, 26; tarsus, 35. Onychial 
claw sickle-shaped, with 6 ventral spines arising nearly from a common point 
near claw base, these slightly shorter than main claw. A perfect and an 
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imperfect eye cornea each side. Collar trachea consisting of a short, straight- 
ish tube, expanding at inner end into an oval chamber. 


Male.—Body from above sagittate in outline. Legs not as long as in males 
of most species. Aedeagus with inner lobe expanding dorso-caudad to basilar 
lobe which is barely more than an obtuse prominence; shaft narrowing very 
slightly caudad and bent upward only about 50° from its main axis to form 
the thick hook element; hook terminating in a very promi=ent barb whose 
anterior process consists of an inconspicuous angle, and the caudal portion is 
deflexed and produced into a long, tapering, sharp-pointed spine; entire barb 
fully as long as shaft. 

Type material —U. S. Nat. Museum No. ......... Collected September 11, 
1947, by A. E. Pritchard. 

Type locality.—Berkeley, California. 

Distribution —Northern and southern California. 


Food plant.—Valley oak (Quercus lobata). 


Text fig. 20. Paratetranychus pritchardi.—1, 2, aedeagus, lateral view; 3, collar 
trachea; 4, tarsus I of female; 5, tip of palpus of female, lateral view. 


PARATETRANYCHUS SACCHARI McGregor 


+. ae sacchari McGregor, 1942, Univ. Puerto Rico Jour. 26(4): 91-94, 
pl. I, figs. 1-7. 


Female.—Color yellowish-green. Body outline (viewed from above) more 
narrowly elliptical than with most species of the genus. Dorsal bristles 26, 
linear-lanceolate, finely setose, well developed, not arising from tubercles. 
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Striations on dorsum of abdomen transverse, excepting a band embracing the 
sacrales setae. One perfect and one imperfect eye cornea each side. Mandib- 
ular plate not noticeably notched anteriorly. “Thumb” of palpus thicker than 
long, bearing at its tip a terminal “finger” whose greatest thickness is about 
two-thirds that of “thumb” at tip; terminal “finger” four-fifths as thick as its 
length, barely spatulate in profile; on upper disal angle of “thumb” 2 pin- 
shaped digituli; a sensilla arising from near the middle of the upper face of 
the “thumb” which is slightly longer than terminal “finger” and is thicker 
than usual; a short hair arising immediately behind the dorsal sensilla, and a 
strong seta arising dorsally from the “thumb” near its base; a hair arising 
from near the middle of the ventral face of the “thumb.” Clay on penulti- 
mate segment of palpus hardly reaching dorsal sensilla. Forelegs barely more 
than one-half length of body to tip of mandibular plate. Relative lengths of 
segments of leg I as follows: Trochanter, 9; femur, 29; patella, 14; tibia, 16; 
tarsus, 29. Tarsus I dorsally bearing 2 sets of duplex setae, well separated; 
4 setae borne proximad of proximal set of duplex setae; onychial claw consist- 
ing of a simple, strong, little bent claw, arising ventrally from near the base 
of which are 6 spines, shorter than main claw, and with a common origin; the 
usual four tenent hairs present, a pair arising at each side of the claw base. 
Collar trachea extending backward as a straightish tube, the inner end barely 
enlarged. 


Male.—Length and width of body much less than in female. Forelegs 
proportionately longer than in female. Aedeagus with inner lobe rodlike, in 


profile expanding extremely abruptly dorsally at its point of fusion with the 
shaft; dorsal basilar lobe present in the form of a prominent, sharply rounded 
protuberance; shaft with greatest thickness almost equal to its length, nar- 
rowed very abruptly posteriorly and bent upward and forward more than 90 

from its main axis in the form of a slender hook; the hook in turn bent 
sharply backward and downward, terminating in a sharp point; profile of shaft 
and hook together resembling that of the forebody, neck and head of a swan. 


Type material—U. S. Nat. Museum No. 1422. 

Type locality.—Mayaguez, Puerto Rico. 

Distribution—Puerto Rico; New Hebrides; Windward Islands. 
Food plants——Sugarcane, Dendrobium sp., Setaria sp. 


PARATETRANYCHUS SIMPLEX (Banks) 


Tetranychus simplex Banks, 1914, Pom. Col. Jour. Ent. and Zool. 6, p. 57. Para- 
tetranychus simplex (Banks), McGregor, 1939, Ent. Soc. Wash. Proc. 41(9): 248. 


Female.—General body color usually flesh to pale amber, with a few olive- 
amber markings (more greenish when feeding on grasses). Frequently spots 
along margin of abdomen which vary in color according to the nature of the 
food plant. Striations on dorsum of abdomen mostly transverse except for a 
small area even with inner sacrales setae, where they are longitudinal. One 
perfect and one imperfect eye cornea each side, these deep carmine. Body 
oval, fully one and one-half times as long as broad, rounded behind, averaging 
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0.304 mm. in length and 0.187 mm. in width. Almost no trace of suture 
between cephalothorax and abdomen. Twenty-six dorsal body setae, linear- 
lanceolate, pale, not arising from tubercles. Forelegs pale salmon color; other 
legs flesh color. Mandibular plate somewhat narrowed anteriorly and round-d 
in front, with no emargination. “Thumb” of palpus one-third again as thick 
at base as its axial length; terminal digit varying in length from oze-third to 
one-half again its thickness at base (this structure being proportionately longer 
in immature individuals); on upper distal corner of “thumb” two pin-shaped 
digituli which are slightly longer than the terminal digit; fusiform dorsal sen- 
silla situated at midpoint of “thumb,” slightly longer than terminal digit; 
“thumb” bearing three additional bristles, as usual. Foreleg about two-thirds 
length of body to front of cephalothorax; relative lengths of segments as fol- 
lows: Coxa, 20; trochanter, 16; femur, 41; patella, 25; tibia, 27; tarsus, 41. 
Tarsus I dorsally bearing 2 sets of duplex setae, these well separated; 4 setae 
borne proximad of proximal set of duplex setae; tip of tarsus bearing a single 
stout claw, curving more strongly toward its tip, bearing ventrally at a point 
near its base six deflexed subequal spines, these slighlty more than half as 
long as main claw. The usual series of four tenent hairs arising in pairs at 
sides of claw base. The collar trachea consisting of a rather short, straightish 
tube, which increases in caliber toward its inner end. Egg spherical, without 
stalk, pale amber in color. 

Male.—Body smaller, narrower, and more wedge-shaped than in female; 
legs, especially the forelegs, proportionately longer than in female, of salmon 
color. Palpal spur and supporting tubercle present as usual. Aedeagus of 
general type of that of Tetranychus bimaculatus; inner lobe rodlike, somewhat 
longer than shaft; basilar lobe represented by an obtuse promin:nce; shaft 
fairly stout, but over twice as long as its basal thickness, tapering gradually 
backward and bent upward and forward slightly beyond the 90° angle; hook 
short, about one-fourth as long as shaft, expanding terminally to form the 
barb, which is less than one-fourth as long as the shaft; the barb bearing a 
blunt inner and a sharp outer point, the latter being somewhat upturned. 
“Thumb” of palpus bearing a terminal digit that is twice as long as thick. 
Tarsal claw of foreleg differing from those of other three pairs of legs, as is 
usual with “red spider” males; the deflexed claw, instead of being split into 
six spurs, consisting apparently of a single simple claw which resembles and 
equals the main claw. Length of male, 0.224 mm.; width, 0.148 mm. 


Type material—Museum of Comparative Zoology, Harvard University. 
Type locality —El Centro, California. 
Distribution —Arizona, Florida, Missouri, Nevada, so. California, Texas, 


Utah. 


Food plants.—Date, fan palm, grasses, sugarcane. 


PARATETRANYCHUS STICKNEY! McGregor 


Paratetranychus stickneyi McGregor, 1939, Ent. Soc. Wash. Proc. 41(9): 253. 


Female.—Body outline and proportions similar to those of P. simplex 
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(Banks); color usually more greenish than in that species, and with abdomi- 
nal spots blackish and more conspicuous. Twenty-six dorsal body setae, not 
arising from tubercles, linear-lanceolate, well developed, setose. Mandibular 
plate rounded anteriorly. “Thumb” of palpus in length equaling its thickness 
at base; upper distal angle of “thumb” removed from terminal “finger” by a 
distance equaling thickness of the latter, resulting in distal face of “thumb” 
being more than twice as thick as terminal “finger”; the latter only slightly, if 
at all, satulate in profile; dorsal sensilla spindle-shaped, fully as long as ter- 
minal “finger,” but more slender; other appendages of “thumb” arranged as 
usual. Tip of tarsus bearing a single stout, weakly curving claw which is 
provided ventrally, near its base, with a deflexed claw cleft to its base into six 
subequal spines which are distinctly shorter than the main claw. Tarsus I 
with 2 sets of duplex setae, these well separated; 4 setae borne proximad of 
proximal set of duplex setae. Striations on dorsum of abdomen transverse 
backward to sacrales setae, mostly longitudinal behind this point. A single 
perfect eye cornea each side. Collar trachea consisting of a tather short, 
straightish tube, which is expanded at inner end a little more abruptly than in 
P. simplex. Egg pale, nearly globular, but very slightly compressed dorso- 


ventrally; without stalk. 


Male.—Body much smaller than in female. Legs longer proportionately 
than in female, but shorter than body to front of cephalothorax. Aedeagus 
differing substantially from that of simplex; inner lobe rodlike, nearly twice 
as long as shaft; basilar lobe consisting of an obtuse prominence; shaft very 
stout, a little less than twice as long as its basal thickness, in profile with sub- 
parallel sides, narrowing very abruptly distally into the hook; hook one-third 
as long and one-fifth as thick as shaft, bent upward about 90° from axis of 
shaft, expanding terminally to form the very prominent barb, whose length is 
nearly half that of the shaft; posterior portion of barb produced into an acu- 
minate, slightly downward-directed point; anterior portion of barb produced 
into an equally prominent rounded boss. Tarsal claw of foreleg closely 
resembling that of P. simplex; the ventral deflexed claw consisitng of a single 
talon-shaped spur, resembling and equaling the main claw; the tarsal arrange- 
ment of legs II, III, and I'V just as in the female. 

Type material—U. S. Nat. Museum No. 1236. 

Type locality —Whittier, California. 

Distribution —Eight counties in California from Yuba County southward 
to Imperial County, and Arizona. 


Food plants—Numerous grasses, including: Arundo donax, Boutelova 
barbata, Cenchrus pauciflorus, Chloris virgata, Cynodon dactylon, Digitaria 
sanguinalis, Echinochloa colonum, Eragrostis cilianensis, Setaria viridis, Sor- 
ghum halapense, Sporobolus cryptandrus. 


Paratetranychus subnudus, new species 


Female.—Abdomen, especially laterally, blackish or blackish green; cepha- 
lothorax salmon amber; eyes red; forelegs ferruginous. Body widely oval, 
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length to front margin of cephalothorax about one-sixth longer than wide, 
averaging 0.35 mm. in length. One perfect and one imperfect eye cornea 
each side. Evidently only 22 dorsal body setae; these, with the exception of 
a pair on the anterior margin of cephalothorax, reduced to peg-shaped plumose 
hairs, not arising from tubercles. Seta at posterio-lateral angle of cephalo- 
thorax 0.014 mm. long. The hairs borne on the legs mostly conspicuously 
setose. Due to the opaqueness of the body, the dorsal striae could not be 
studied. Mandibular plate subrectangular, tapering little, rather deeply 
notched anteriorly. “Thumb” of palpus almost twice as thick at base as axial 
length; position of terminal sensilla aberrant in that it arises from ventral face 
of “thumb” at a point nearly half way to its base, and consists cf an incon- 
spicuous hemispherical boss; dorsal sensilla ample, clavate, noticeab'y longer 
than terminal “finger,” its position unusual in that it arises from near the 
center of the lateral face of “thumb”; two tack-shaped setae and three addi- 
tional bristles arising from the “thumb” somewhat as usual. Foreleg slightly 
less in length than that of body to front of cephalothorax; relative lengths of 
segments as follows: Coxa, 15; trochanter, 10; femur, 35; fate'la, 19; tibia, 
20; tarsus, 25. Tarsus I dorsally bearing 2 sets of duplex setae, proximate; 
2 setae borne proximad of proximai set of duplex setae; onychium bearing a 
simple stout claw, curving more strongly near tip, bearing ventrally near its 
base a deflexed claw split into eight slender spines which exceed the main claw; 
these deflexed spines are in two series of four each, of which the froximal 
pair are the strongest basally; the usual series of four tenent hairs arising in 
pairs at sides of claw base. The collar trachea consisting of a straightish tube 
which is somewhat expanded at its inner end into an oval chamber. Egg 
chestnut-red, slightly flattened axially, and with longitudinal striations. 

Male.—Body smaller, narrower, and more wedge-shaped than in female; 
legs especially the forelegs, proportionately longer than in female. Palpal 
spur and supporting tubercle present on second segment. Aedeagus with inner 
lobe rodlike, thickening caudad to point of origin of shaft; basilar lobe hardly 
more than an obtuse angle; shaft three times as long as its basal thickness, 
tapering gradually backward; hook portion of aedeagus one-third as long as 
shaft, bent downward and forward about 110° from the axis of shaft, slightly 
recurved backward near tip which is sharp-pointed. “Thumb” of palpus 
slightly longer proportionately than that of female; aberrant positions of 
terminal and dorsal “fingers” corresponding with those of female. Main tar- 
sal claw of foreleg with basal two-thirds very thick, then bent abruptly at right 
angles; bearing evidently three fine, well separated hairs ventrally, which sligh:- 
ly exceed the main claw. Length of male, 0.23 mm. 

Type material—U. S. Nat. Museum No. 1472. Collected by Everett 
L. Smith Jan. 29, 1938. 

Type locality.—Oxnard, California. 


Distribution. —California. 


Food plant.—Pinus spp. 
In addition to numerous males, females, and immature stages cf the 
present species, the type slide contains also a predaceous mite. 
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P. subnudus is probably closest to P. brevipilosus Zacher, but is distinct 
from it in several structural characters. 


Paratetranychus uniunguis (Ewing), new combination 


Tetranychus uniunguis Ewing, 1917, Jour. Econ. Ent. 10(5): 497, fig. 25 (1). Neo. 
tetranychus uniunguis (Ewing), McGregor, 1919, U. S. Nat. Museum Proc. 56(2303): 
647. 


In Ewing’s original description of uniunguis he stated that the tarsus ends 
“in a single claw, which is not strongly curved, but is very sharp; two tenent 
hairs.” In his revision of the Tetranychidae of 1919, the present writer trans- 
ferred uniunguis to Neotetranychus since certain European workers had errone- 
ously stated that the tarsal claw in this genus is simple and uncleft. Baker 
recently examined the type specimens of T. uniunguis and sent sketches of the 
palpus and the tarsal claw to the writer. The sketch of the claw reveals the 
presence of radiating ventral spines borne near its base (evidently overlooked 
by Ewing), thus establishing that the species belongs in Paratetranychus. 
Baker stated, in correspondence, that the specimens on the type slide are now 
in very poor condition, and he was unable to determine the characters in much 
detail. 

Type material——H. E. Ewing’s personal collection. 

Type locality—Urbana, Illinois. 

Distribution Known only from the type locality. 


Food plant.—Arbor vitae (Thuja occidentalis) . 


PARATETRANYCHUS UNUNGUIS (Jacobi) 
Tetranychus ununguis Jacobi, 1905, Naturw. Zeitschr. Land-u. Forstw. 3, p. 239. 


Female.—Body from above widely oval. Color usually dark from under- 
lying pigments. Legs shorter than body. Thirteen pairs of dorsal body setae, 
including caudal pair, well developed, linear-lanceolate, distinctly setose, not 
arising from tubercles. Striations on dorsum of abdomen mostly transverse. 
One perfect and one imperfect eye cornea each side. Mandibular plate ample, 
with a slight emargination in front. Leg I with relative lengths of segments as 
follows: Trochanter, 13; femur, 28; patella, 12; tibia, 16; tarsus, 23. Tarsus 
I dorsally with 2 sets of duplex setae rather close together; 4 or 5 setae borne 
proximad of proximal set of duplex setae; main onychial claw sickle-shaped, 
bearing near its base, from a common origin, 10 ventral spines, these some- 
what exceeding the main claw, the proximal pair stoutest basally; 4 tenent 
hairs borne on onychium, a pair each side of claw base. Last segment of pal- 
pus definitely thicker than long; terminal sensilla fully one-third longer than 
thick; dorsal sensilla spindle-shaped; 5 additional setae borne on “thumb.” 
Collar trachea consisting of a straightish tube, ending internally in an oval 


chamber. Eggs spherical. 


Male.—Smaller than female, body from above sagittate in outline. Legs 
proportionately longer than in female, longer than body to front of cephalo- 
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Text fig. 21. Paratetranychus ununguis (Jac.).—1, tip of palpus of female, lateral 
view; 2, terminal sensilla of palpus (variant); 3, collar trachea; 4, 5, 7, aedeagus (vart- 
ants), lateral view; 6, tip of tarsus I of female, lateral view. 


thorax. Second segment of palpus dorsally with a hornlike spur; terminai 
sensilla in shape of an elongated cone. Aedeagus with inner lobe thickening 
dorsally to point of origin of shaft; basilar lobe dorsal, in shape of a dome- 
like boss; shaft in profile extending caudad with sub-parallel edges, bending 
downward nearly 90° from its axis to form the hook which is five-sixths as 
long as shaft, and is little reduced until near distal end, where it is abruptly 
narrowed into a very short, thin portion wizh an obscurely truncate tip. 

Type material_—Location unknown. 

Type locality—Dahlem, Germany. 

Distribution —California, Connecticut, Georgia, Germany, Maine, Mary- 
land, North Carolina, Pennsylvania, Sweden. 

Food plants —In Europe from Picea sp., other conifers, oak; in the United 
States from English walnut, maple, oak, Picea sp., pine. 


PARATETRANYCHUS VIRIDIS (Banks) 


Tetranychus viridis Banks, 1894, Amer. Ent. Soc. Trans. 21, 218. Paratetranychus 
unidis (Banks), McGregor, U. S. Nat. Mus. Proc. 56(2303): 671, 672. 
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Female.—Body from above, oval. Predominating color greenish, deeply 
pigmented. Thirteen pairs of dorsal body setae, including caudal pair, 
strongly developed, linear-lanceolate, setose, not arising from tubercles. Dorsal 
striae cn abdomen mostly transverse, excepting whorls around base of sacrales 
setae. Collar trachea consisting of a straightish tube terminating internally in 
a somewhat enlarged oval chamber. Mandibular plate not clearly emarginat: 
in front. Legs shorter than body to front of cephalothorax. Last segment of 
palpus distinctly thicker basally than axial length; terminal sensilla ample, 
about as thick as long; dorsal sensilla spikelike; 5 additional setae borne on 
“thumb.” Tarsus I dorsally with 2 sets of duplex setae, close together; 4 
setae borne proximad of proximal set of duplex setae; onychium bearing a 
short, simple, sickle-shaped claw from the ventral face of which, one-fourth its 
length from base, arise 8 slender spines from a common base, exceeding the 
claw; 4 tenent hairs arising from the onychium, a pair at each side of the claw 
base. Relative lengths of segments of leg I as follows: Trochanter, 14; femur, 
57; patella, 20; tibia, 28; tarsus, 45. 


Male.—Much smaller than female. Tarsus I with onychial claw evidently 
bearing 3 pairs of ventral spines. Aedeagus with inner lobe expanding dor- 
sally to the basilar lobe, which is in the form of a rounded boss; shaft narrow- 
ing gradually caudad and bent downward over 90° from its axis to form the 
hook; hook portion of aedeagus about five-eighths as long as shaft, terminating 
in a thin, obscurely truncated tip. 


Type material.—Location unknown. 
Type locality.—Texas. 

Distribution South Carolina, Texas. 
Food plant.—Pecan. 


The writer (8) reduced viridis to synonymy with P. simplex (Banks), but 
later (24) he restored it to valid specific status. 


PARATETRANYCHUS YOTHERSI (McGregor) 


Tetranychus yothersi McGregor, 1914, Ent. Soc. Amer. Ann. 7(4): 355-357, pl. 43, 
figs. 1-8. Paratetranychus yothersi (McGregor), 1919, U. S. Nat. Mus. Proc. 56(2303): 
676, 677. 

Female.—Body from above oval. Color rusty red with a pinkish, shield- 
shaped area on cephalothorax. One perfect and one imperfect eye cornea 
each side. Thirteen pairs of dorsal body setae including caudal pair, these 
well developed, linear-lanceolate, finely setose, not arising from tubercles. 
Mandibular plate distinctly emarginate in front. All legs shorter than body 
to front of cephalothorax. Dorsum of abdomen with striae mostly transverse 
on anterior half, mostly sinuous on posterior half. Collar trachea extending 
inward as a slightly undulating tube, terminating in an enlarged sub-ellipticai 
chamber. Tarsus I above with 2 sets of duplex setae close together; 5 setae 
borne proximad of proximal set of duplex setae; onychial claw consisting of a 
simple, sickle-shaped dorsal element from near whose base ventrally are borne 
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Text fig. 22. Paratetranychus yothersi (McGregor).—1, aedaegus, lateral view; 2, 


collar trachea; 3, tip of palpus of female, lateral view; 4, tip of tarsus I of female, lateral 


view. 


10 spines (5 pairs) which slightly surpass the main claw; these spines arise 
from a common base, the proximal pair strongest basally; the usual tenent 
hairs borne on onychium, a pair each side of claw base. Last segment of pal- 
pus only about half as long as greatest thickness; terminal sensilla about as 
thick as long; dorsal sensilla spindle-shaped; 5 additional setae on “thumb,” 
about as usual. Egg globose-lenticular, bearing a stalk dorsally, the Iength of 
which approaches the axial diameter of egg. 

Male.—Much smaller than female, legs proportionately longer. Aedeagus 
with inner lobe expanding somewhat dorsally to point of origin of shaft; basilar 
lobe dorsal, rather weakly developed; shaft in profile with sub-parallel edges, 
deflexed sharply more than 90° from general axis of aedeagus to form the 
hook portion which is longer than shaft, tapering to a thin, unbarbed, obscure- 
ly truncate tip. 

Type material —U. S. Nat. Museum No. 19088. 

Type locality.—Orlando, Florida. 

Distribution.—Florida. 


Food plant.—Properly identified specimens known only from Camphora 
officinale. 


| 
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Genus TETRANYCHINA Banks 


Tetranychina Banks, 1917, Ent. New 28, p. 195, pl. 14, fig. 7. Neophyllobius (in 
part), Ewing, 1909, Am. Ent. Soc. Trans. 35, p. 405, pl. 14, fig. 7. Tenuicrus Womer. 
sley, 1940, Roy. Soc. S. A. Trans. 64(2): 250, fig. 8. 


Generic characters —Body from above subovate, usually (one exception) 
with long, conspicuous dorsal seate arising from tubercles. Legs, especially 
forelges, from one-half again to two and one-half times as long as body. Palpi 
4-segmented; third segment dorso-terminally with a strong claw; last segment 
fingerlike, from one to nearly one and one-half times as long as claw, bearing 
on its distal half a spindle-shaped seta and 5 or 6 additional setae. One or 2 
eye corneae each side. Mandibles fused basally into a plate; stylets needlelike, 
recurved dorso-proximally into a short, stouter arm. Collar trachea (where 
studied) consisting of an ample, straightish tube which splits at inner end into 
2 short, curved segments, not protruding. Tarsi usually somewhat swollen, 
much shorter than tibiae; onychium bearing a single strong, uncleft claw, 
curving little for two-thirds its length, bearing along each side a pectinate 
series of tenent hairs; a pair of longer tenent hairs borne on onychium each 
side of claw base, each pair fused basally into a stalklike pedicel. Aedeagus 
(where studied) consisting of a straightish, lanceolate shaft, tapering to a thin, 
truncate tip. 


Genotype.—Tetranychina apicalis Banks. 


Key 1o SPECIES OF TETRANYCHINA 
1. Dorsal body setae (female) inconspicuous, not arising from tutercles, mostly much 
shorter than interval to base of seta next behind ..................-...--.--0----000--- apicalis Banks 
Dorsal body setae (female) conspicuous, arising from tubercles, mostly longer than 
2. Forelegs of mature female about one-half again as long as body to front of cephalo- 
Forelegs of mature female twice or more as long as body to front of cephalothorax 3 
3. Dorsal body setae borne on conspicuous tubercles, slightly thickened at tip; “thumb” 
of palpus nearly one-half again as long as claw of preceding segment ................-.-- 


Dorsal body setae borne on small tubercles, not thickened at tip; “thumb” of palpus 
about equaling claw of preceding segment .................-...--..--.--0-0--e0eeeeeee-es harti (Ewing) 


TETRANYCHINA APICALIS Banks 
Tetranychina apicalis Banks, 1917, Ent. News 28, p. 195, pl. 14, fig. 7. 


Female.—Body from above, subovate, widest across main suture, narrowing 
anteriorly and slightly truncate in front. Dorsum with striae somewhat tor- 
tuous, but mostly transverse. One perfect and one imperfect eye cornea each 
side. Mandibular plate oval, sharply rounded in front. Thirteen pairs of 
strictly dorsal body setae, 3 pairs on cephalothorax, 10 pairs on abdomen, 
mostly very inconspicuous, short-lanceolate, blunt tipped, distinctly setose, fail- 
ing to reach bases of setae next behind, not arising from prominent tubercles. 
Leg I about one-half again as long as body to front of cephalothorax. Tarsus 
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I, in fresh material, noticeably swollen toward tip, not bearing long tactile 
hairs, but with numerous short, lanceolate setae; dorso-terminally with 2 sets 
of duplex setae, proximate; 15 or 16 setae borne proximad of proximal set of 
duplex setae; relative lengths of segments of foreleg as follows: (Coxa ?); 
trochanter, 5; femur, 34; patella, 7; tibia, 34; tarsus, 18. Onmychium bearing 
a single strong claw, straightish for two-thirds its length, a pectinate series of 
about 12 short tenent hairs borne along each side; 4 longer tenent hairs borne 
on onychium, a pair each side of claw base at distal end of a clavate pedicel. 
Claw of palpal tibia strong, reaching about to distal third of last segment of 
palpus; “thumb” fingerlike, its distal half bearing a spindlelike seta and 6 addi- 
tional setae. Collar trachea consisting of a straightish, ample tube with inner 
end split into two short divisions. 

Male.—Much smaller than female, legs proportionately longer, forelegs 
two and two-thirds times as long as body to front of cephalothorax. Segment 
II of palpus without a horn;.onychial claw similar to that of female. Aedea- 
gus with inner lobe expanding somewhat to point of origin of shaft; basilar 
lobe barely noticeable as an obtuse-angled prominence; shaft lanceolate, taper- 
ing gradually distad to the thin, truncate tip, without a barb. 

Type material_—U. S. Nat. Museum No. 1742. 

Type locality.—St. Bernard, Louisiana. 

Distribution —Georgia, Louisiana. 

Food plants.—Clover, pea, vetch. 

The above description is based largely on specimens on two slides deter- 
mined by Banks, and labeled “T. apicalis, St. Bernard, La., 3-29-’12, on white 
clover, T. H. Parks, cotype.” Material from localities in Louisiana and 
Georgia was also studied. 


TETRANYCHINA MACDONOUGHI McGregor 


Tetranychina macdonoughi McGregor, 1917, U. S. Nat. Museum Proc. 51(2167): 
588, 590, ol: 107. 

Female.—Color bright ferruginous to orange red. Body from above 
elliptic-ovate, widest at the middle; cephalothorax truncate in front; abdomen 
rounded behind. Dorsum with 26 conspicuous setae, longer than intervals 
to bases of setae next behind, and arranged as follows: One in front each side 
of rostrum, one over coxa, I, 5 along each lateral margin between legs II and 
IV, 8 grouped on caudal and subcaudal region, and 4 near middle of abdo- 
men; all dorsal setae filiform to rodlike, appressed setose, tips thickened, 
atising from prominent tubercles. Mandibular plate subovate, rounded in 
front. Collar trachea apparently short, and divaricately branched at inner end. 
One perfect and one imperfect eye cornea over coxa II. Legs long; leg I two 
and one-half to 3 times as long as body to front of cephalothorax; leg IV 
nearly as long as leg I; leg II the shortest, a little longer than body. Tarsus 
I slightly swollen, dorsally with 2 sets of duplex setae close together; 9 setae 
borne proximad of proximal set of duplex setae; onychium bearing a single, 
strong claw, hardly curved for three-fourths its length, pectinate along each 
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side with 10 or 11 short, tenent hairs; on the onychium, each side of claw base, 
a short pedicel bearing 2 longer tenent hairs. Hairs of legs short, stiff, lanceo- 
late. Relative lengths of segments of leg I as follows: Coxa, ?; trochanter, 4; 
femur, 35; patella, 5; tibia, 36; tarsus, 16. Palpi stout, third segment dorsally 
with a strong claw; last segment fingerlike, about 3 times as long as its thick- 
ness at middle, its distal half bearing 7 setae, one of which is spindle-shaped. 


Male.—Much smaller than female; body from above sagittate; legs pro- 
portionately longer than in female. Dorsal body setae short, clavate, setose, 
shorter than intervals to bases of setae next behind, not arising from prominent 
tubercles. Second segment of palpus devoid of hornlike spur. Aedeagus 
similar to that of T. apicalis, as figured. 


Type material_—U. S. Nat. Museum No. 20168. 

Type locality.—Quincy, Florida. 

Distribution.—Florida, Georgia, Louisiana, South Carolina. 
Food plant.—Oxalis stricta. 


Tetranychina lupini, new species 


Female.—Body from above oval, in profile deepest over coxae IV, some- 
what truncate caudally. All legs longer than body, forelegs one-half again as 
long as body to front of cephalothorax; relative lengths of segments of leg I 
as follows: Coxa, 5; trochanter, 3; femur, 21; patella, 6; tibia, 22; tarsus, 12. 
Twenty-six conspicuous dorsal body setae, linear-lanceolate, not thickened 
distally, coarsely setose, mostly arising from prominent tubercles, 6 occurring 
centrally on abdomen. Mandibular plate ovate, half again as long as wide, 
at front rounded and with many sharp papillae. One perfect and one imper- 
fect eye cornea each side. Collar trachea consisting of an ample, straightish 
tube which splits at inner end into 2 short, curving tubes. Penu'timate seg- 
ment of palpus with a stout claw; last palpal segment about twice as long as 
its thickness at middle, bearing 7 setae, one of which is spindle-shaped. Tar- 
sus dorso-distally with 2 sets of duplex setae, proximate; about 13 setae borne 
proximad of proximal set of duplex setae; onychium bearing a single strong 
claw, straightish for over half its length, with a pectinate series of 8 to 10 short 
tenent hairs along each side; onychium bearing 4 longer tenent hairs, a pair 
each side of claw base fused basally into a pedicel which is nearly half as long 
as claw. In the immature stages the legs are much short-r proportionately 
than in the adults. 


Male.—Body much smaller and narrower than female. Legs proportion- 
ately longer than in female. Dorsal setae shortish, lanceolate, longer than 
intervals to bases of setae next behind; not arising from prominent tubercles. 
Aedeagus rather like that of T. apicalis, as figured, but distal tip barely 


truncate. 


Type material—U. S. Nat. Museum No. 1743. Collected by Chas. 
Henderson, April 9, 1940. 


Type locality—Oxnard, California. 
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Distribution—San Francisco to Oxnard, California. 
Food plant.—Lupinus arboreus. 


Tetranychina harti (Ewing), new combination 


Neophyllobius harti Ewing, 1909, Amer. Ent. Soc. Trans. 35: 405, 406, pl. 14, 
fig. 7. 


Female.—Body from above oval, two-thirds as broad as long. Twenty-six 
dorsal body setae, these somewhat rodlike, olunt-tipped, setose, arising from 
tubercles, longer than intervals to bases of setae next behind. Legs long, fore- 
legs twice as long as body, leg IV about equal to leg I, legs II and III some- 
what shorter; relative lengths of segments of forelegs as follows: Coxa ?; 
trochanter, 4; femur, 42; patella, 5; tibia, 35; tarsus, 18. Legs with short, stiff 
bristles; tarsi only slightly swollen. Tarsus I with 2 sets of duplex setae, proxi- 
mate; 17 setae borne proximad of proximal set of duplex setae. (Ewing 
mentions a shelf-like projection on anterior part of body, partly concealing the 
rostrum. It is quite possible that this structure was the mandibular plate.) 
Penultimate segment of palpus with a strong claw dorso-terminally, about 
equaling the terminal segment; “thumb” of palpus subcylin’rical, bearing on 
distal half a spindle-shaped seta, and 5 additional setae. Male not known. 


Type material.—In the collection of H. E. Ewing. 
Type locality.—Carbondiale, Illinois. 
Distribution.—Illinois; Virginia. 

Food plants.—Clover, moss. 


The above description of T. harti is based on Ewing’s original description, 
and on two females on a slide from the U. S. Nat. Museum, identified as this 
species, from clover, Vienna, Virginia, January 31, 1927, W. W. Davidson, 


collector. 


Genus Petrosia Murray 
Petrobia Murray, 1877, Econ. Entom. Aptera I: 118. 


Generic characters. Female——Body from above oval. Cephalothorax an- 
teriorly devoid of a free, projecting plate. Dorsum of body with 26 lanceo- 
late, setose setae, all distinctly shorter than intervals to setae next behind (6 
of them on cephalothorax). Dorsal integument on cephalothorax with striae 
mostly longitudinal; striae on abdomen mostly transverse, except near margin. 
A perfect and an imperfect eye cornea each side. Forelegs much the longest, 
longer than body. Palpus 4-sesmented; penultimate segment dorsally with a 
stout claw; last segment subcylindrical, bearing 7 setae subdistally, one of 
which is clavate. Frontal tracheae protruding teatlike. Tarsi I as long or 
longer than tibiae I; onychium bearing a single claw with a pectinate sezies of 
tenent hairs along each of its sides; 4 long tenent hairs borne on onychium. 


Genotype.—Petrobia latens (Miller). 


363 


THE AMERICAN MIDLAND NATURALIST 44 (2) 


PETROBIA LATENS (Miller) 


Acarus latens Miiller, 1776, Zool. Dan. Prodr. N. 2233, p. 187. Trobidium lapidum 
Hammer (in Hermann), 1804, Mem. Apt. no. 36, t. 7, f. 7, 8, R. S. Tetranychus 
longipes Banks, 1912, Ent. Soc. Wash. Proc. 14: 97, pl. 1, fig. 9. Tetranobia decepta 
Banks, 1917, Ent. News 28. 194, pl. 15, fig. 15, pl. 16, fig. 3. Tetranychina tritici Ewing, 
1921, U. S. Nat. Museum 59(2394): 665, 666. pl. 125, figs. 8, 9. 


Female-—Body from above oval. Dorsal integument on cephalothorax 
with striae mostly longitudinal; striae on abdomen transverse, except near 
lateral margin. Dorsum of body with 26 rodlike to lanceolate, setose setae, 
all distinctly shorter than intervals to bases of setae next behind (6 on cephalo- 
thorax, 20 on abdomen). One perfect and one imperfect eye cornea each 
side. Frontal tracheae protruding externally udderlike. Mandibular plate 
oval, sounded in front. Forelegs much the longest. longer than body. Tarsus 
I about as long as tibia I; dorsally with 2 sets of duplex setae close together; 
12 setae borne proximad of proximal set of duplex setae; onychium bearing 
a single claw, curved mainly near tip, with a pectinate series of tenent hairs 
along each side (about 5 hairs in each series on claw I, more hairs on claws 
III and IV); 4 longer tenent hairs borne on onychium, a pair each side of 
claw, fused basally into a pedestal. Palpus 4-segmented; penultimate segment 
dorsally with a stout claw reaching nearly to tip of “thumb”; last segment sub- 
cylindrical, 7 setae on its distal third, one of them clavate. 


Male not known. 
Type material—Location unknown. 
Type locality—Denmark? 


Distribution Europe; Arizona, California, Idaho, Kansas, New Mexico, 
New York, Oklahoma, Oregon, Puerto Rico, Texas, Utah, Virginia, Wash- 


ington. 


Food plants——Alfalfa, barley, burr-clover, gladiola, grass, in house, Iris, 
moss, rye-grass, sorghum, wheat, wild onion. ~ 


This mite has been reported on several occasions to have caused severe 
damage to wheat. 

Miiller’s (25) original description of Acarus latens was limited to eight 
words in Latin. For this reason, Geijskes (9) decided to ignore Miller's 
species, and he redescribed it as Petrobia lapidum. Since only a single species 
has been recorded from Europe, and all specimens studied by the writer have 
conformed sufficiently to Geijskes’ figures and description, it is considered best 
to restore Miiller’s original species name. 


Genus BryosiA Koch 


Bryobia Koch, In Panzer, 1835, Ins. Germ., Heft 133, tab. 9. 


Generic characters.—Body broadly oval, somewhat flattened above, trun- 
cate caudally. Dorsal integument with striations very irregular. Cephalo- 
thorax anteriorly with a projecting, free plate provided with 4 well defined 
lobes, each bearing a leaflike seta. Mandibular stylets needlelike, reflexed 
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upward and forward behind. Body above with 28 spatulate to leaflike, ser- 
rate setae, 4 on the cephalothorax proper, 24 on the abdomen; 22 of these are 
around the margin, 6 are submedian. Forelegs conspicuously longer than the 
others, as long or longer than body. All tarsi with 2 strong claws; claw of 
legs I each bearing 2 long tenent hairs, a median pulvillus bearing 2 similar 
hairs also present; pulvillus of other legs each with 2 pectinate series of tenent 
hairs. Palpus 4-segmented; penultimate segment dorsally with a strong claw; 
last segment of palpus subtended from preceding segment. Frontal tracheae 
protruding externally as teatlike tubes. Aedeagus (according to Geijskes (9) ) 
lanceolate, slender, attenuate to a fine tip. 
Genotype.—(Bryobia speciosa Koch) = Bryobia praetiosa Koch. 


BRYOBIA PRAETIOSA Koch 


Bryobia praetiosa Koch, 1836, Deutsche. Crust. Myr. Arachn. 1(8). Bryobia speciosa 
Koch, 1838, Deutsche. Crust. Myr. Arachn., Fasc. 17, «. 10. Bryobia pratensis Garman, 
1885, 14th Rept. State Ill. 73, 74, pl. 6. Bryobia brevicornis Ewing, 1921, U. S. Nat. 
Museum Proc. 59(2394): 662, pl. 125, fig. 3. Bryobia longicornis Ewing, 1921, loc. cit. 
662, pl. 125, fig. 4. 


Female——Color reddish-brown to darker, at times with a greenish tinge. 
Body from above broadly oval, somewhat flattened dorsally, noticeably trun- 
cate caudally. Striations on dorsum irregularly tortuous. Body proper above 
with 14 pairs of spatulate to foliaceous setae; 2 each side submarginally 


behind coxae II; 8 each side near margin of abdomen from humeral angle to 
caudal end; a transverse series of 4 setae just behind main dorsal suture; 2 
pairs of submedian setae near center of abdomen. Cephalothorax anteriorly 
bearing a free plate between coxae I, which is distinctly 4-lobed, each lobe 
distally bearing 2 foliaceous seta. Two eye corneae each side over and behind 
coxae II. Frontal tracheae terminating externally in teatlike tubes. Mandibu- 
lar plate obovate, somewhat notched in front. Forelegs as long as, or longer 
than, body; other legs shorter than body, legs II the shortest; setae of legs 
from linear-lanceolate to serrate-clavate. All tarsi bearing 2 strong claws. 
Tarsus I dorsally with 2 sets of duplex setae, proximate. Seventeen or 18 
setae borne proximad of proximal set of duplex setae. Onychium I with a 
long tenent hair borne each side near middle of each claw; a median pulvillus 
bearing 2 similar hairs. Tarsi II-[V each with pulvillus bearing pectinate 
series of tenent hairs. Last segment of palpus borne ventrally from preceding 
segment which bears a stout claw dorso-terminally; “thumb” subcylindrical, 
bearing apically a stout, lanceolate seta, and 6 additional setae on its distal 
half. Relative lengths of segments of legs I as follows: Trochanter, 6; femur, 
29; patella, 11; tibia, 22; tarsus, 16. 

The larval stage differs trom the adult female as follows: The dorsal body 
setae are not leaflike, but are lanceolate to clavate, and conspicuously setose; 
the protruding tracheae are bosslike; the free, cephalothoracic plate is lacking, 
but is replaced by 4 rounded protuberances, each bearing a lanceolate, pilose 
seta. 


Egg globular, red. 
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The male has not been studied, and is probably of seasonal occurrence. 


Type material —Location unknown. 

Type locality—Unknown. 

Distribution A cosmopolitan species. Occurring throughout the United 
States. 

Food plants —Recorded by the writer in America from apple, barley, burr- 
clover, cantaloupe, Capsella sp., cherry, citrus, clover, flax, grain, grass, host?, 
in house, Iris sp., Malva sp., mustard, Narcissus sp., orange, peach, pear, Picea 
engelmani, prune, sweet pea, sycamore, walnut, weeds, wheat, wild oat. 


Pseudobryobia, new genus 


Body from above oval, cephalothorax and abdomen separated by a suture. 
A narrow, semihyaline plate, indistinctly lobed, projecting froin front of body 
between mandibular plate and rostrum, overlying rostrum and coxae I and II, 
not bearing setae. Mandibles fused basally into a plate; distal portion con- 
sisting of two needlelike stylets, reflexed basally, retractile. Rostrum rather 
prominent, barrel-shaped, bearing distally the inconspicuous palpi which appzar 
to be 4-segmented, the last segment subtended from preceding segment. Fore- 
legs barely exceeding body to front of cephalothorax, other legs somewhat 
shorter. One perfect eye cornea each side. Collar trachea consisting of a 
straightish tube, enlarging at inner end and appearing somewhat septate ot 
lobed; not protruding externally. Tarsus bearing two claws, each of which 
bears a pair of knobbed tenent hairs; a pulvillus arising from the onychium, 
between claws, and bearing two tenent hairs Dorsum of body with numercus 
short setae; integument striated. 


Genotype.—Pseudobryobia bakeri, new species. 


Pseudobryobia bakeri, new species 


Female.—Body from above ovate, about one-third longer than wide; a 
suture present between cephalothorax and abdomen. Dorsum of cephalo- 
thorax finely reticulated, the areolae longitudinal; dorsal integument of abdo- 
men with coarser transverse striae. Forelegs barely exceeding body to front 
of cephalothorax, other legs somewhat shorter. Rostrum rather prominent, 
barrel-shaped, bearing the small palpi distally. A narrow, semihyaline plate 
projecting from front of body between rostrum and mandibular plate, over- 
lying the rostrum and coxae I and II, indistinctly lobed and devoid of setae. 
Sixteen pairs of dorsal body setae, widely lanceolate to clavate, coarsely setose, 
all much shorter than interval to nearest seta, distributed as follows: Four at 
frontal margin over mandibular plate, one over base of coxae II, one between 
the latter and humeral angle of abdomen, a transverse series of four close 
behind main suture, one in front of trochanters III, a transverse series of four 
between coxae IV, one behind coxae IV, a circle of 8 overlying the genital 
area, two within this circle, a pair near caudal margin. Tarsus I with two sets 
of duplex setae, proximate; a few other simple hairs near tip of segment; 20 
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setae borne proximad of proximal set of duplex setae, these widely lanceolate 
to linear-lanceolate, coarsely setose, mostly shorter than interval to seta next in 
line. Relative lengths of segments of foreleg as follows: Coxa, 11; trechanter, 
8; femur, 43; patella, 21; tibia, 31; tarsus, 30. Tarsus with onychium bearing 
two sickle-shaped claws; a pair of tenent hairs borne on each claw about one- 
third its length from base; on the onychium between claws, a weak pulvillus 
which bears two tenent hairs. Palpi evidently composed of four segments, 
the last segment subtended from the preceding segment, the latter bearing a 
very stout claw; terminal and dorsal sensillae of “thumb” naillike; five addi- 
tional setae on this segment. Collar trachea consisting of a straightish tube, 
enlarging at inner end and evidently septate; not protruding externally. Man- 
dibular plate widely elliptical, barely notched in front. One perfect eye cornea 
each side over base of coxae II. Ventrally the anal plate is bordered each sid? 
by 5 setae; the genital plate bears a transverse series of four similar setae. 


Type material—U. S. Nat. Museum No. 1744. 


Type locality—Near Pass at about 12,000 ft. alt., Mt. Pococatapetl, 
Mexico. 
Distribution—Known only from type locality. 


Food plant.—Unknown. Collected in lichens on trunk of pine, by E. W. 
Baker. 


E. W. Baker, in correspondence, reported that the type slide of “Petrobia” 
drummondi Ewing bears a single female, from which he made the writer a 
series of sketches, illustrating the important structural features. Baker b-lieved 
that drummondi belongs in Pseudobryobia. 


The writer has not had access to Ewing’s lone type specimen of drum- 
mondi reported to be in a somewhat poor state of preservation, but since that 
species appears to resemble bakeri, it is tentatively assigned to that genus. It 
should be stated that drummondi cannot belong in Petrobia, which has a single 
tarsal claw and an externally protruding frontal peritreme; on the other hand, 
it agrees with Pseudobryobia in possessing tarsi with two claws and in not 
having the peritreme exserted. 


Baker’s examination of the single type specimen of drummondi would 
seem to reveal the following differences between it and Pseudobryobia bakeri: 


P. bakeri: A free, narrow, lobed plate overlving rosttr»m and covae I and 
II; palpi borne distally on rostrum; dorsum of cephalothorax areolate; four 
frontal body setae; two caudal setae; frontal peritremes unbranched at inner 


end. 


P. drummondi: No free plate overlying rostrum and coxae I and II; palpi 
borne basally on rostrum; dorsum of cephalothorax finely striate; two frontal 
body setae; four caudal setae; frontal peritremes branched at inner end. 


(The following description of P. drummondi (Ewing) is based on Baker’s 
description of the type specimen, as reported in correspondence.) 
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Pseudobryobia drummondi (Ewing), new combination 
Petrobia drummondi Ewing, 1926, Ent. News, vol. 37, p. 143. 


Female.—Body from above ovate. Legs I a little longer than body to 
front of cephalothorax; other legs somewhat shorter. Dorsum of cephalo- 
thorax very finely striated longitudinally; dorsum of abdomen mostly trans- 
versely striate. Fifteen pairs of dorsal body setae, these mostly shorter than 
interval to nearest seta; distributed about as in P. bakeri (as figured) except 
that there are only two frontal setae and four caudal setae; all dorsal setae 
thickly linear from numerous secondary spines. A suture present between 
cephalothorax and abdomen. Palpi evidently 4-segmented, arising from near 
base of rostrum; last segment subtended from preceding segment which ends 
above in a strong hook. Mandibular plate ovate, rounded in front. Frontal 
peritremes branching terminally. Evidently two eye corneae each side. Hairs 
on legs short, some serrate, others entire. Tip of tarsus I bearing two claws, 
each with two tenent hairs; other appendages similar to those of P. bakeri (as 
figured). 

Type material —U. S. Nat. Museum No. 958. 

Type locality—Death Valley, California. 

Distribution Known only from type locality. 

Food plant.—Greasewood (Larrea tridentata). 


Genus TUCKERELLA Womersley 
Tuckerella Womersley, 1940, Roy. Soc. South Austral. Trans. 64(2): 244-246, fig. 5. 


Generic characters—Body from above elongate-oval, divided by sutures 
into propodosoma, metapodosoma and opisthosoma. Dorsum reticulated. 
Rostrum and palpi elongate. Mandibular stylets needlelike, recurved basally. 
Palpi 4-segmented, third segment with a strong claw nearly equaling the last 
segment which is deflexed from the preceding segment, is cylindrical and bears 
5 setae. A domelike plate projecting from front of cephalothorax. Frontal 
tracheae protruding externally as long tubes. Two eye corneae each side. 
Body dorsally and lateraly bearing fanlike setae; caudally with 12 whiplike 
hairs. Onychium bearing 2 stout claws, each with pectinate series of tenent 
hairs; a median pulvillus with paired series of tenent hairs. 


Genotype. — (Tenuipalpus ornatus Tucker) = Tuckerella pavoniformis 
(Ewing). 


Tuckerella pavoniformis (Ewing), new combination 


Eupalopsis pavoniformis Ewing, 1922, Ent. Soc. Wash. Proc. 24(4): 106, 107. Ten- 
uipalpus ornatus Tucker, 1926, Union of So. Afr. Dept. Agr. Div. Ent. Mem. 5: 4-5, 
pl. Il. Tuckerella ornatus (Tucker), Womersley, 1940, Roy. Soc. So. Austral. Trans. 
64: 244-246. 

Female.—Body from above elongate-oval, with 2 dorsal sutures dividing 
body into propodosoma, metapodosoma and opisthosoma; caudal end trun- 
cate. Dorsum coarsely reticulated. Rostrum narrow, elongate, surpassing the 
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palpi. Palpi conspicuous. Mandibles fused basally into the mandibular plate; 
distally in the form of needlelike stylets which are recurved basally. A dome- 
like structure projecting over rostrum and palpi from front of body. Humeral 
tracheae protruding as long, narrow tubes, bending laterally over legs I. Two 
eye cornea each side, the hind one largest. Body dorsally and laterally bear- 
ing 22 pairs of conspicuous, foliaceous to fan-shaped setae, distributed as 
follows: A pair on front margin of cephalothorax, one submedially each side 
of mandibular plate, 6 in a transverse series behind first suture, 6 transversely 
behind second suture, a circle of 8 over and around genital region, 10 along 
each lateral margin between legs I and caudal end. A series of 12 whiplike, 
setose hairs, nearly as long as body, borne on caudal end of body, on small 
tubercles; in addition, a small foliaceous seta between the second and third 
whiplike hairs each side of this series. Legs short and stubby; all segments 
except tarsi bearing conspicuous, foliaceous setae. Tarsus bearing two stout 
claws between which is a pulvillus; pectinate series of tenent hairs borne along 
base of claw and on the pulvillus (the latter not shown in the figure). Tarsus 
I dorsally, not far from tip, bearing a blunt, fingerlike seta; duplex setae lack- 
ing. Palpi seemingly 4-segmented; third segment produced into a strong claw; 
last segment subtended from preceding segment, cylindrical, 4 times as long as 
thick, slightly exceeding claw, bearing 2 naillike setae terminally and about 3 
additional setae on its distal half. Venter with anal plate bordered by 3 setae 
each side. 


Type material—U. S. Nat. Museum No. 24721. 

Type locality.—Hawaii. 

Distribution —Hawaii, New South Wales, South Africa, also intercepted 
at Los Angeles, Calif. 

Food plants—Citrus, Eucalyptus, Hibiscus, pine, privet. 

This unique mite resembles Tenuipalpus and Brevipalpus in the structure 
of the tarsal appendages, and in the stubby legs; it resembles Bryobia and 
Petrobia in the external peritremes, but is very distinct from these genera in 
cther respects. The protruding frontal tracheae evidently were overlooked by 
Ewing, Tucker, and Womersley. 


Genus MonoceronycHus McGregor 
Monoceronychus McGregor, 1945, Ent. Soc. Wash. Proc. 47(4): 100-102, pl. 11. 


Body from above subelliptic, twice as long as wide. Dorsal integument of 
cephalothorax inconspicuously pebbled and with fine, obscure, mostly longi- 
tudinal striae; a band across middle of body with coarse, transverse striations; 
dorsum of abdomen with integument like that of cephalothorax. Twenty-four 
dorsal body setae, including 6 on caudal margin, these all spatulate-foliaceous. 
Two eye corneae each side. Anterior margin of body with a median fingerlike 
process, and laterad of this each side with a strong tubercle, bearing a foliaceous 
seta. Legs I longest, but much shorter than body; tarsus I shorter than preced- 
ing segment. Tarsi devoid of true claws; onychium bearing 2 pairs of tenent 
hairs and medially a pulvillus with 2 pectinate series of shorter tenent hairs. 
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Palpus evidently 4-segmented, the last segment forming a “thumb” to the 
preceding segment which is produced into a strong claw. Mandibles fused 
basally into a plate; stylets needlelike, recurved basally. Collar tracheae not 
protruding externally. Anus ventral, near caudal end; female genital opening 
just in front of anus. 


Genotype—Monoceronychus californicus McGregor. 
ype y 


MOoNOCERONYCHUS CALIFORNICUS McGregor 


Monoceronychus californicus McGregor, 1945, Ent. Soc. Wash. Proc. 47(4): 100- 
102, pl. 11. 


Female.—Length, 0.33 mm. Much flattened mites, elongate-elliptical in 
outline, length to front of cephalothorax fully twice as great as width. Two 
eye corneae each side even with coxae II. Mandibular plate subrectangular, 
tapering slightly in front to a notched tip. Cephalothorax between one-third 
and one-half as long as body, separated from abdomen by a suture. Doorsai 
integument of cephalothorax somewhat pebbled, and with obscure, mostly 
longitudinal striae; a zone of coarse, transverse striations across body behind 
main suture; dorsum of abdomen with integument similar to that of cephalo- 
thorax. Twenty-four spatulate-foliaceous dorsal body setae, including 6 on 
caudal margin, distributed as follows: A pair on frontal margin over bases ot 
palpi, one each over trochanters II, one behind eyes, a transverse series of 4 
behind the main suture, a transverse series of 4 between legs III and IV, a 
series of 4 even with the middle of legs IV, and 6 along caudal margin; all 
dorsal setae arising from small tubercles; much shorter than interval to nearest 
seta. The front margin of cephalothorax abnormal in that it bears medially 
a projecting, free, fingerlike process, this flanked on each side by a strong 
marginal tubercle bearing an ample, feather- or scalelike seta. Legs I longest, 
but only about four-sevenths as long as body; other legs subequal, short; femur 
of leg I the longest segment, tarsus I somewhat shorter than tibia. Tip of 
tarsus devoid of true claws, bearing 2 pairs of tenent hairs, arising basally from 
bladelike structures between which is a pulvillus bearing paired series of shorter 
tenent hairs. Tarsus I dorsoterminally with 2 sets of duplex setae, proximate, 
the longer of each pair longer than the tarsi; 6 setae borne on tarsus I proxi- 
mad of proximal set of duplex setae. Relative lengths of segments of forelegs 
as follows: Coxa, 15; trochanter, 9; femur, 36; patella, 14; tibia, 18; tarsus, 15. 
Many of the setae on legs borne on small tubercles. The collar trachea appat- 
ently a narrow, straightish tube, non-reflexed and barely swollen at inner end. 
Palpi evidently of 4 segments, the first bearing dorsally a strong, ciliate seta; 
the third segment produced apically into a strong claw, barely as long as the 
last segment; “thumb” subtended from preceding segment, bearing about 7 
needlelike setae. Venter of rostrum with a pair of simple hairs anteriorly, and 
a similar pair of hairs below coxae I. 


Male.—Body outline resembling that of female. All setae of legs appat- 
ently nonfoliaceous. Second segment of palpus lacking the hornlike spur, but 
with a plumose seta. Aedeagus with basal portion cylindrical, tapering caudad 


44 (2) 


b” to the 
bles fused 


cheae not 
al opening 


7(4): 100. 


liptical in 
Ith. Two 
ctangular, 
one-third 
Dorsai 

e, mostly 
dy behind 
cephalo- 
ling 6 on 
r bases ot 
eries of 4 
nd IV, a 
argin; all 
to nearest 
medially 
a strong 
I longest, 
rt; femur 
Tip of 
ally from 
of shorter 
roximate, 
proxi- 
forelegs 
arsus, 15. 
ea appar: 
iner end. 
late seta; 
ig as the 
about 7 
otly, and 


appat- 
spur, but 


4 caudad 


1950 McGrecor: MITES OF THE FAMILY TETRANYCHIDAE 


to form the styliform, pointed distal portion. 

Type material—U. S. Nat. Museum No. 1466. 

Type locality.—Laguna Beach, California. 

Distribution.4—Laguna Beach, Palm Canyon, Santa Ysabel, Yokohl Val- 
ley, California. 

Food plants —Bermuda grass, salt grass. 


Allochaetophora, new genus 


Body elongate, from above narrowly elliptical. Dorsal integument with 
striations mostly longitudinal. A suture separating cephalothorax from abdo- 
men, situated about one-third distance from front of cephalothorax to caudal 
margin. Legs I and II very widely separated from legs III and IV. Rostrum 
long, slender, reaching almost to middle of patellae I. Palpi small, borne on 
distal third of rostrum, evidently 5-segmented; fourth segment with a claw 
dorso-terminally; last segment forming a “thumb” to the preceding segment, 
bearing about 7 setae. Mandibular stylets filiform, first extending backward, 
then looping forward. A perfect eye cornea each side over coxae II. Doorsal- 
ly, near front of cephalothorax is a rather deep, transverse invagination, nearly 
surrounded by tracheal tubes. Legs all much shorter than body. Tarsus 
with onychium bearing a pair of comblike structures, each consisting of a blade 
bearing a pectinate series of short tenent hairs; between these a pulvillus of 
similar structure, bearing two pectinate rows of tenent hairs. Tarsi bearing 
several dichotomous setae. Caudal portion of abdomen also bearing similar 
setae. Anal plate terminal; genital plate just cephalad of anal plate. 


Genotype—Allochaetophora californica, new species. 


Allochaetophora californica, new species 


Female.——Body elongate, narrowly elliptical from above. Legs much 
shorter than body, stubby, legs I-II remote from legs III-T'V. Dorsal body 
integument with striations mostly longitudinal. Cephalothorax and abdomen 
separated by a suture situated about one-third distance from anterior to pos- 
terior margin of body. Rostrum long, slender, reaching almost to middle of 
patellae I. Palpi small, arising at a point about one-third caudad from tip of 
tostrum, evidently 5-segmented; fourth segment produced dorsally as a claw, 
teaching nearly to tip of last segment which forms a “thumb” to the penulti- 
mate segment; “thumb” cylindrical, bearing terminally 2 nail-shaped setae, and 
with 5 additional setae on distal half. Mandibular stylets filiform, first 
directed backward, then looping forward and protruding free. A perfect eye 
cornea each side over coxa II. Anteriorly a fleshy fold separated from cephalo- 
thorax by a groovelike invagination; 2 frontal tracheal tubes circumscribing 
this fold. Numerous longish hairs on body and legs (arrangement of dorsal 


4 The specimens from Palm Canyon and Santa Ysabel differ somewhat from the type 
material in that the dorsal body setae are less foliaceous. It is considered best, however, to 
refer all to one species. 
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body setae could not be determined). Venter with setae and hairs distributed 
as follows: On rostrum a short seta each side of oral opening; a pair of long 
hairs submedially opposite coxae I; a well separated pair of longish hairs mid- 
way between coxae II and III; a pair of short submedian setae between tro- 
chanters IV; a transverse series of 4 setae at hind border of genital plate; a 
dichotomous seta each side of anus, and a similar pair on upper caudal margin. 
Tarsus with several branching setae near tip; tarsus I with 2 spindle-shaped 
sensillae dorsally on distal half of segment; duplex setae evidently lacking; 
tarsus II with one of these; onychium bearing a pair of comblike structures, 
each consisting of a blade bearing a pectinate series of short tenent hairs, a 
pulvillus between these bearing 2 pectinate series of tenent hairs. Relative 
lengths of segments of leg I as follows: Coxa, 27; trochanter, 8; femur, 16; 
patella, 16; tibia, 13; tarsus, 10. 


Type material—U. S. Nat. Museum No. 1438. 

Type locality.—Redlands, California. 

Distribution —San Bernardino and Imperial Counties, California. 
Food plant.—Bermuda grass. 
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All drawings are by the author. 
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Pirate I. Terminal tarsal appendages (female) of 16 genera of tetranychid mites.— 
1, Eutetranychus; 2, Hystrichonychus; 3, Simplinychus; 4, Neotetranychus; 5, Tetrany- 


chus; 6, Schizotetranychus; 7, Septanychus; 8, Paratetranychus; 9, Tetranychina; 10, 
Petrobia; 11, Bryobia; 12, Pseudobryobia; 13, Neophyllobius5; 14, Tuckerella; 15, Mono- 


ceronychus; 16, Allochaetophora. 


5 The genus Neophyllobius has been removed from the family Tetranychidae. Figure 


13, therefore, does not belong in this plate. 
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Prate II. Eutetranychus mexicanus, new species.—1, humerales seta over coxa III; 
2, tip of tarsus I of female, lateral view; 3, inner lumbales seta; 4, seta of patella I]; 5, 
female mite, dorsal view. 
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Prate III. Eutetranychus spinosa (Banks).—1, female mite, dorsal view; 2, dorsal 
body seta; 3, collar trachea; 4, marginal clavate seta; 5, tip of tarsus I, dorsal view; 6, 
tip of tarsus II, dorsal view. 
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Seminal vesicle--- 
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Pirate IV. Hystrichonychus gracilipes (Banks).—1, aedeagus and associated organs; 
2, 3, 4, tip of palpus (3 localities); 5, two dorsal body setae; 6, collar trachea; 7, tip of 
tarsus I, lateral view; 8, female mite, lateral view; 9, tip of tarsus, ventral view. 


44 (2) 1950 eee 377 
2 
8 4 
\ W 
AUAG \ 
\\ 
[SSM ig 
1 SSS 8 9 
6 
1 view; 6, 


THE AMERICAN MIDLAND NATURALIST 


Pirate V. Simplinychus buxi (Garman).—1, 2, tip of palpus of female, lateral view; 
3, 4, tip of tarsus I, lateral view; 5, tip of palpus of male, lateral view; 6, mandibular 
plate; 7, 8, 9, aedeagus, lateral view; 10, collar trachea; 11, foreleg of female. 
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Pirate VI. Aedeagi of 26 species of Tetranychus.—l, telarius; 2, oregonensis; 3, 
monticolus; 4, flavus; 5, yumensis; 6, californicus; 7, malvastris; 8, thujae; 9, libocedri; 
10, sexmaculatus; 11, lewisi; 12, ludeni; 13, piercei; 14, mcdanieli; 15, hicoriae; 16, palli- 
dus; 17, ellipticus; 18, deflexus; 19, planki; 20, perplexus; 21, pacificus; 22, atlanticus; 
23, marianae; 24, althaeae; 25, bimaculatus; 26, equatorius. 
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VII. Tetranychus bimaculatus Harvey —Female mite; 
A, dorsal view; B, lateral view. 
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McGrecor: 


Pirate VIII. Tetranychus caibbeanae, new species.—1l, tip of palpus of female “a” 
and “b’, variants of terminal sensilla; 2, tip of tarsus I, lateral view; 3, dorsal body 
seta; 4, frontal setae and portion of mandibular plate; 5, collar trachea; 6, dorsum of 
female; 7, right eye corneae. 
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Pirate IX. Tetranychus deflexus new species.—1, 2, aedeagus, lateral view; 3, collar 
trachea; 4, tip of tarsus I, lateral view; 5, tip of palpus of female, lateral view; 6, tip 
of palpus of male, lateral view. 
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Pirate X. Tetranychus ellipticus Garman.—-1, tip of tarsus I of male, lateral view; 
2, 3, aedeagus, lateral view; 4, dorsal scapular seta. 


collar 
; 6, tip 
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Pirate XI. Tetranychus equatorius, new species.—1, tip of palpus of female, lateral 
view; 2, 3, 4, aedeagus, lateral view; 5, collar trachea; 6, tip of tarsus I of female, lateral 
view; 7, tip of tarsus I of male, lateral view. 


pit 
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Pirate XII. Tetranychus malvastris, new species.—1, aedeagus, lateral view; 2, man- 
lateral dibular plate; 3, tip of tarsus I of male, lateral view; 4, tip of palpus of female, lateral 
lateral view; 5, tip of tarsus I of female, lateral view; 6, collar trachea. 
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Pirate XIII. Tetranychus pallidus Garman.—1, tip of palpus of female, lateral view; 
2, tip of tarsus I of male, lateral view; 3, collar trachea; 4, aedeagus, lateral view; 5. 
dorsal body seta. 
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Seminal 


Pirate XIV. Tetranychus perplexus, new species.—1, tip of palpus of female, lateral 
eral view; view; 2, aedeagus, lateral view; 3, tip of tarsus I of female, lateral view; 4, collar trachea; 
view; 5. 5. aedeagus, lateral view. 
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Pirate XV.—Dorsal view of male of Tetranychus telarius (Linnaeus) of Europe, 
showing aedeagus, body setae and striae of palpi, cephalothorax and abdomen (legs not 


388 eee 44 (2) 
al 
SSS. 
SSS (77 
= = = | 
SSN 
\ 
\ 
ISS 
=== 
75 
KJ 
shown). 


McGrecor: MITES OF THE FAMILY TETRANYCHIDAE 


Pirate XVI. Tetranychus planki, new species.—1, collar trachea; 2, tip of tarsus I of 
male, lateral view; 3, tip of palpus of female, lateral view; 4, tip of tarsus I of female, 
lateral view; 5, aedeagi, lateral view; 6, dorsum of female; 7, dorsal body seta. 


Europe, 
(legs not 
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\ 
Pirate XVII. Tetranychus sexmaculatus Riley—1, tip of tarsus I of female, lateral 
view; 2, tip of tarsus of male, lateral view; 3, tip of palpus of female, lateral view; 4, 


collar trachea; 5, tip of palpus of female, lateral view; 6, tip of palpus of male, lateral 
view; 7, mandibular plate; 8, aedeagus, lateral view. 
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D Ventral 
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| 
le, lateral 
view; 4, 
e, lateral Pirate XVIII. Tetranychus thujae, new species.—1, leg I of female, lateral view; 2, 
dorsum of female; 3, collar trachea; 4, tip of palpus of female, lateral view; 5, up of 
tarsus of female, lateral view ; 6, tip of tarsus of male, lateral view; 7, aedeagus, lateral 


view (D, distad; P, proximad). 
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Pirate XIX. Schizotetranychus celarius (Banks).—1, 2, collar trachea; 3, tarsus I 
of female, lateral view; 4, tip of palpus of female, lateral view; 5, aedeagus, lateral view. 
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3, tarsus I 
ateral view. Pirate XX. Schizotetranychus cercocarpi, new species.—1, tip of tarsus I of female, 
lateral view; 2, tip of tarsus I of male, lateral view; 3, 4, tip of palpus of female, lateral 
view (3, from Cercocarpus, La Canada, Calif., 4, from wild cherry, Coeur d’Alene, Ida- 
ho); 5, aedeagus, lateral view; 6, collar trachea. 
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PLaTE XXI. Schizotetranychus cynodonis, new species.—1, tarsus I of female, lateral 
view; 2, leg I of female; 3, collar trachea; 4, tip of palpus of female, lateral view; 5, 
mandibular plate; 6, aedeagus, lateral view. 
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eng} PLATE XXII. Schizotetranychus elymus, new species.—1, palpus of male, lateral view; 
coals 2, palpus of female, lateral view; 3, tip or tarsus of female, lateral view; 4, mandibular 
plate; 5, 6, aedeagus, lateral view; 7, collar trachea. 
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PiaTE XXIII. Schizotetranychus eremophilus, new species.—1, tip of palpus of female, 
lateral view; 2, collar trachea; 3, aedeagus, lateral view; 4, forepart of body of female, 
lateral view; 5, tip of tarsus I of female, lateral view; 6, last 2 segments of leg I of male 
showing claws, hairs, and sensory setae, lateral view; 7, last 4 segments of palpus of male, 
lateral view. 
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—s Pirate XXIV. Septanychus canadensis, new species.—1, tip of palpus of female, lat- 

on eral view; 2, collar trachea; 3, tip of tarsus of female, lateral view; 4, 2edeagus, lateral 
’ view. 

male 


f male, 
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PLraTE XXV. Septanychus cocosi, new species.—1, 2, 3, aedeagus, lateral view; 4, 
collar trachea; 5, tip of palpus of female, lateral view; 6, tip of tarsus I of female, lateral 
view. 
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ow; 4, PLate XXVI. Septanychus deserticola, new species.—1, tip of tarsus of female, lateral 

lateral view; 2, tip of tarsus of male, lateral view; 3, leg I of female; 4, tip of palpus of female, 
lateral view; 5, collar trachea; 6, spur on second segment of palpus of male; 7, aedeagus, 
lateral view. 
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PLaTE XXVII. Septanychus deviatarsus, new species.—1, 2, tip of palpus of female, 
lateral view; 3, 4, 5, 6, aedeagus, lateral view; 7, collar trachea; 8, tarsus I; 9, onychial 
claw of female (tenent hairs not shown). 
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Prate XXVIII. Septanychus texazona, new species.—l, tarsus I of female, lateral 
view; 2, collar trachea; 3, tip of palpus of female, lateral view; 4, 5, 6, aedeagus, lateral 
view. (1, 2, 6, Arizona specimens; 3, 4, from Texas; 5, from Louisiana.) 
female, 
nychial 
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PratE XXIX. Paratetranychus bicolor (Banks).—1, 2, aedeagus, lateral view; 3, 
tip of tarsus I of female, lateral view; 4, collar trachea; 5, tip of tarsus of male, lateral 
view; 6, 7, tip of palpus of female, lateral view. (Drawn from material from Yakima, 


Wash.) 
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PratE XXX. Paratetranychus coniferarum, new species.—1l, aedeagus, lateral view; 
2, tip of tarsus of female, lateral view; 3, collar trachea (variants); 4, tip of tarsus of 


os ; female, lateral view (half of ventral spines not shown); 5, mandibular plate. 
-al view; 3, 


nale, lateral 
ym Yakima, 
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PratE XXXI. Paratetranychus gramineous, new species.—1, collar trachea; 2, tip of 
tarsus I of male, lateral view; 3, tip of palpus of female, lateral view; 4, aedeagus, lateral 
view; 5, tip of tarsus I of female, lateral view. 
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a; 2, tip of Pirate XXXII. Paratetranychus hawaitiensis, new species.—1, tip of tarsus I of female, 
3a lateral view; 2, tip of palpus of female, lateral view; 3, collar trachea; 4, tip of tarsus I of 
male, lateral view; 5, spur on segment II of palpus of male; 6, aedeagus, lateral view 
(variants ). 


agus, lateral 
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PraTE XXXIII. Paratetranychus milleri, new species.—1, tip of tarsus I of female, 
lateral view (half of ventral claw spines not shown); 2, dorsal body seta; 3, aedeagus, 
lateral view; 4, tip of palpus of female, lateral view; 5, collar trachea; 6, leg I of female. 
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Prate XXXIV. Paratetranychus peruvianus (McGregor).—1, dorsum of female 
showing dorsal setae; 2, tip of tarsus I of female, lateral view; 3, tip of palpus of female, 
lateral view; 4, 5, aedeagus, lateral view; 6, collar trachea; 7, tubercle bearing reduced 
spur on segment II of palpus of male. 
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PratE XXXV. Paratetranychus pilosus (C. & F.).—1, aedeagus, lateral view; 2, 
tip of palpus of female, lateral view; 3, tip of tarsus I of female, lateral view; 4, collar 
trachea; 5, tip of palpus of female (variant), lateral view. 
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il view; 2, 


4, collar 


PratE XXXVI. Paratetranychus platani, new species.—1, leg I of female; 2, tip of 
tarsus I of female, lateral view; 3, mandibular plate; 4, body of female, lateral view (only 
base of legs shown); 5, collar trachea; 6, egg, lateral view; 7, aedeagus, lateral view; 8, 
tip of palpus of female, lateral view. 
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Pirate XXXVII. Paratetranychus subnudus, new species.—1, tip of palpus of female, 
lateral view; 2, last 3 segments of palpus of male, lateral view; 3, mandibular plate and 
frontal setae; 4, tip of tarsus I of male, lateral view; 5, collar trachea; 6, dorsum of 
female showing dorsal setae; 7, tip of tarsus of female, lateral view; 8, left scapulares seta; 
9, left frontal seta; 10, aedeagus, lateral view. 
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Tarsus similar te 
Simplex, bat vent- 


ral spines ef clas 
little longer 


Pirate XXXVIII. The aedeagus, and tarsal claw I of the female, of all species of 
Paratetranychus treated critically in the present revision.—l, pilosus; 2, citri; 3, sacchari; 
4, pritchardi; 5, hawaiiensis; 6, afrasiaticus; 7, simplex; 8, gramineous; 9, stickneyi; 10, 
americanus; 11, coniferarum; 12, peruvianus; 13, platani; 14, ilicis; 15, bicoler; 16, sub- 
nudus; 17, coiti; 18, ununguis; 19, alpinus; 20, viridis; 21, milleri; 22, yothersi; 23, in- 


sularis. 
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Pirate XXXIX. Tetranychina apicalis Banks.—1, aedeagus, lateral view; 2, collar 
trachea; 3, tip of tarsus I of female, lateral view; 4, tarsus I of female; 5, dorsum of 
female showing dorsal setae and mandibular plate; 6, dorsal body seta; 7, tip of palpus, 
lateral view. (Drawn in part from Banks’ cotypes.) 
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2, collar 
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palpus, 


PratE XL. Tetranychina lupini, new species—1l, tip of tarsus of female, lateral 
view; 2, same, ventral view; 3, dorsal body seta; 4, collar trachea; 5, tip of palpus, lateral 
view; 6, mandibular plate; 7, leg I of female. 
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Pirate XLI. Petrobia latens (Miller).—1, palpus, lateral view; 2, female mite, dorsal 
view; 3, tip of tarsus I, ventral view; 4, tip of tarsus, lateral view (only one series of 
minute tenent hairs shown on claw); 5, dorsal body seta; 6, front of cephalothorax, base 
of mandible, and protruding tracheal tube, lateral view. 
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Pirate XLII. Bryobia praetiosa Koch.—l, tip of tarsus of female, lateral view; 2, 
female mite, lateral view; 3, tip of tarsus, ventral view; 4, front of cephalothorax showing 
4-lobed free plate, leaflike setae, and protruding tracheae, dorsal view; 5, one of setae 

e, dorsal borne on tibiae and base of tarsi; 6, female mite, dorsal view (only base of legs shown); 
series of 7, tip of palpus, lateral view; 8, one of setae borne on femora and patellae. 
rax, base 
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PLaTE XLIII. Pseudobryobia bakeri, new genus, new species.—1, dorsal body seta; 2, 
female mite, dorsal view; 3, frontal seta; 4, tip of palpus, lateral view; 5, tip of tarsus I of 
female, dorsal view. 
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Pirate XLIV. Tuckerella pavoniformis (Ewing).—1, tip of palpus, lateral view; 2, 
protruding tracheal tube; 3, female mite, dorsal view (only forelegs shown); 4, left pair of 
eye corneae, from akove; 5, a lateral body seta; 6, tip of tarsus I, lateral view (pulvillus 


seta; 2, 
y ; not shown; only one series of tenent hairs shown on claw). 


arsus I of 
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Pirate XLV. Allochaetophora californica, new genus, new species.—1l, female mite, 
lateral view; 2, palpus, lateral view; 3, terminal portion of leg I, lateral view; 4, caudal 
portion of body with dichotomous setae, lateral view; 5, tip of tarsus I, ventral view. 
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Acarus 302, 364 
afrasiaticus 330, 331 
Allochaetophora 263, 264, 266, 371 
alpinus 330, 332 
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banksi 267, 268 
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buxi 273, 274 
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canadensis 317, 319 
caribbeanae 278, 283, 301 
celarius 307, 308 
cercocarpi 307, 308 

citri 258, 259, 330, 335 
clarki 268, 270 

cocosi 317, 320 

coiti 330, 337 
coniferarum 330, 338 
cynodonis 307, 309 


decepta 364 

nn deflexus 278, 284 
deserticola 317, 321 
deviatarsus 317, 322 
Divarinychus 312 


drummondi 368 


ellipticus 278, 284 

elymus 307, 310 
Eotetranychus 262, 277, 307 
equatorius 279, 285 
eremophilus 307, 311 


female mite, 

Eupalopsis 368 
és 4, caudal Eurytetranychus 273, 274 
— Eutetranychus 264, 266, 267 


flavus 278, 286 
floridensis 307, 312 


* Italics denote synonyms. 
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fluvialis 307, 313 


gracilipes 272 
gramineus 329, 339 


harti 360, 363 

hawaiiensis 329, 340 

hicoriae 279, 287 
Hystrichonychus 264, 266, 272 


ilicis 331, 340, 350 
insularis 330, 341 


lapidum 364 
latens 364, 
latitarsus 308 
latus 273 

lewisi 278, 288 
libocedri 278, 289 
longicornis 365 
longipes 364 
ludeni 306 

lupini 360, 362 


major 343 

malvastris 278, 290 

marianae 279, 291 

mcdanieli 278, 292 
mcdonoughi 360, 361 
Metatetranychus 328, 329 
mexicanus 267, 271, 317, 323 
milleri 330, 343 

modestus 344 
Monoceronychus 263, 264, 266, 369 
monticolus 278, 293 
multidigituli 306 


multisetis 279, 294 


Neophyllobius 360 
Neotetranychus 


264, 266, 273, 274, 275, 356 


newcomeri 331, 345 


Oligonychus 264, 328, 343 
oregonensis 295 
ornatus 368 


pacificus 259, 278, 296 
pallidus 278, 297 
Paratetranychus 


262, 264, 266, 328, 329, 343 


pavoniformis 368 
perplexus 278, 298 
peruianus 346 
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peruvianus 331, 346 

Petrobia 264, 266, 363, 364, 367 
piercei 279, 299 

pilosus 258, 273, 330, 348, 
planki 278, 300 

platani 331, 341, 349 

populi 277, 283, 301 

praetiosa 365 

pratensis 350, 365 

pritchardi 329, 350 
Pseudobryobia 263, 264, 266, 366 


quinquenychus 326, 328 


rubi 275 
rusti 267, 269 


sacchari 330, 351 

salicicola 301 

schizopus 307, 313 
Schizotetranychus 264, 266, 299, 307, 313 
schoenei 317, 324 

Septanychus 264, 266, 316 
sexmaculatus 258, 278, 301 
simplex 330, 345, 352, 358 
Simplinychus 264, 266, 274, 275 
speciosa 365 

spinosa 267, 268 

spireafolia 307, 315 

stickneyi 329, 353 

subnudus 330, 354 


talisiae 302 
telarius 278, 302 
Tenuicrus 360 
Tenuipalpus 368 
Tetranobia 364 
Tetranychidae 257, 261, 262, 265, 266 
Tetranychina 264, 266, 360, 364 
Tetranychopsis 268 
Tectranychus 258, 
264, 266, 272, 273, 275, 277, 
texazona 317, 328 
thermophilus 306 
thujae 278, 303 
tritict 364 
Trombidium 364 
Tuckerella 263, 264, 267, 368 
tumidus 316, 326 


305, 316 


ulmi 348 

uniunguis 356 
ununguis 329, 330, 356 
urticae 280 


virginiensis 275 


viridis 331, 357 


weldoni 305 
nillamettei 286 


yothersi 330, 358 
yumensis 278, 304 
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The Genus Cambarellus in Louisiana 
(Decapoda, Astacidae) 


George Henry Penn 


Department of Zoology, Tulane University, 
New Orleans, La. 


A survey of the crawfishes of Louisiana was begun in 1940 under a grant- 
in-aid from the New Orleans Academy of Sciences but was interrupted in 
1941 by the war. In 1947 the writer received a grant from the University 
Council on Research of Tulane University for the study of aquatic insects; 
crawfishes were collected as a “by product” of this research. An adequate 
quantity of material is now on hand to publish on the crawfishes of Louisiana, 
but since full time cannot be devoted to this study it is planned to present the 
material by genera as completed. This paper, therefore, is the first of a series 
of four. 


In addition to the collections of the 1940-1941 and 1947-et seq. surveys, 
we have been fortunate in obtaining for Tulane University the excellent collec- 
tions of the Southern Biological Supply Co. of New Orleans as a gift of 
Messrs. Percy Viosca, Jr. and Henry B. Chase. Also, the Louisiana records 
in the U. S. National Museum have been verified by Dr. Horton H. Hobbs, 
jr. along with records from his personal collection at the University of Vir- 
ginia. 


Genus CAMBARELLUS Ortmann, 1905 


Diagnosis.—First pleopod of first form male terminating in only three dis- 
tinct parts; the three terminals may be spiniform, somewhat truncate, spatulat> 
or even troughlike. In the male, hooks are present on the ischiopodites of the 
second and third pereiopods. All species very small, not often reaching a 


length of 50 mm. Two species occur in Louisiana. 


CAMBARELLUS SHUFELDTII (Faxon, 1884) 


1884. Cambarus shufeldtii Faxon, Proc. Amer. Acad. Arts & Sci., 20: 134. 1905. 
Cambarus (Cambarellus) shufeldtii Faxon. Ortmann, Proc. Amer. Phil. Soc., 44 (180): 
97. 1914. Cambarus (Cambarellus) shufeldtti Faxon. Faxon, Mem. Mus. Comp. Zool., 
40 (8): 416. 1942. Cambarellus shufeldtii (Faxon). Hobbs, Amer. Midl. Nat., 28 (2): 
350. (by implication). 


Diagnosis —Aeola relatively narrow, four to five times longer than broad. 
Hooks on second pereiopods of first form male truncate, those on th'rd 
pereiopods bituberculate. Fairly strong spine on sides of carapace. First 
pleopod of first form male terminating in three acute parts, all straight or 
nearly so. Annulus ventralis of female oval in caudal view, compressed in 
the longitudinal axis; sinus originating on sinistral surface. 
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Type locality—‘Near New Orleans, La.”; cotypes, USNM 4860 and MCZ 3684. 


Specimens examined.—From Louisiana I have seen 1,221 specimens from the fol- 
lowing localities arranged by parishes: ASSUMPTION: Himel (TU 1520); Cappo: 
Rodessa (TU 1409), 3 mi. w. of Shreveport (TU 1396); De Soto: 4 mi. ne. Carmel 
(TU 1437), 4 mi. ne. Frierson (TU 1433); East BATON RouGE: 12 mi. n. Baton 
Rouge (TU P-637); Grant: Verda (TU 1275); JEFFERSON: Avondale (TU 104), 
Barataria (TU P-684), Isle Bonne (TU P-686), Waggaman (TU 1264), Willswood 
(TU 379); La FourcHe: Raceland (TU P-162), Roux (TU 865, 893); Livincston: 
3 mi. n. Bayou Barbary (TU 1606), Denham Springs (USNM 79935), Head of Is- 
land (TU P-530), Springfield (TU P-543, 763): NATCHITOCHES: Cypress (TU 1370), 
Grand Ecore (USNM 79936, TU P-349, 1371), Montrose (TU 1368); Orveans: 
Dozier Canal (TU P-76), Lee (TU 140), Micheaud (fU P-70, P-75); Quacnita: 2 
mi. s. Monroe (TU 71); PLAQUEMINES: Fort Jackson (TU 1083), Tidewater (TU 
1080); St. BERNARD: Chalmette (TU P-54, P-348, P-350, P-569, P-570, P-571), Dela- 
croix Island (TU 1593); St. CHaRLEs: near Norco (TU 890, 1726); St. HELENa: 
Chipola (TU P-541), Montpelier (TU P-545); Sr. James: Gramercy (TU 861); Sr. 
JoHN THE Baptist: Frenier (TU 120, 224); Sr. Mary: Berwick (TU P-24); Sr. 
TAMMANY: Bonfouca (TU 147), Covington (USNM 79933), 10 mi. n. Covington 
(TU 738), Florenville (TU 143, 891), 4 mi. w. Florenville (TU 459), 4 mi. n. Fol- 
som (TU 590), Goodbee (TU 714, 716), Hickory (TU 198, 1500, 1739, 1741), In- 
dian Village (TU P-84, P-229, P-618, P-621), Lacombe (TU 618, 853), 2! mi. s. 
Lacombe (TU 979), Mandeville (TU P-601), Pearl River (TU P-560, P-564, P-565, 
P-685, P-824, 879, 880, 895, 896, 944, 945, USNM 79934), 5 mi. w. Pearl River (TU 
181), Slidell (TU P-86), St. Tammany (TU 146, 467), Sun (TU P-690), Talisheek 
(TU P-824); TANGIPAHOA: 4 mi. e. Ponchatoula Beach (TU 758), Robert (TU 
717); TERREBONNE: 3 mi. n. Boudreaux (TU 872); WASHINGTON: 3 mi. s. Bogalusa 
(TU 751); West Carro_c: 8 mi. w. Oak Grove (TU 1540). 


In addition to these new localities, published records include the following: RAPIDEs: 
near Forest Hill, introduced (Penn, 1942); St. BERNARD: Chalmette (Penn, 1942); and 
St. TAMMANY: Indian Village (Penn, 1942). 


Life history—This species has been collected in representative series in 
nearly every month of the year, hence a fair idea of the life cycle can be 
pieced together. Data for the monthly percentages of first form males and 
females carrying either eggs or young from an analysis of all collections on 
hand is given in figure 1. These data indicate two major seasons of copula- 
tion (as determined by the presence of first form males) followed in each 
case by a period of egg-laying. Since the young grow rapidly and may reach 
maturity in about two months (Penn, 1942), there is the possibility of two or 
more generations per year in Louisiana. In an earlier paper (Penn, 1942) it 
was pointed out that females mature at a total length of 17 mm and have 
been found carrying eggs at that size. In 100 ovigerous females examined 
there was an average of slightly less than 34 eggs per female. Although the 
calculated reproductive potential is not high, several periods of egg-laying 
annually apparently make up for this, and it is not unusual to find localities 
in Louisiana where 25 to 30 specimens may be collected with each dip of the 
net. 


Ecological observations.—C. shufeldtii shows a wide rang> of habitats and 
tolerance for various divergent habitat factors. An analysis of the data from 
the Tulane collections is summarized in the following table: 
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PENN: CAMBARELLUS IN LOUISIANA 


Percent of total 


Habitat collections 
Pineland ponds and sloughs ...............-.-.-.-.-----0s---+--+- 19% 
Pineland roadside ditches and canals ................. yiieeda 15% 
Slow-flowing lowland bayous 11% 
Lowland roadside ditches and canals ...................----- 8% 
Slow-flowing pineland creeks ........... 5% 
4% 


This species is not an obligate burrower, but may survive short periods of 
drought in small “cells” several inches beneath the surface of the soil. There 
never seems to be any passage connecting these “cells” with the surface and 
it is surmised that the crawfishes hollow out the cells as they are sealed into 
the bottom muck of drying sloughs, ditches, etc. 


An analysis of the various physical and biological factors affecting all 
habitats may be summarized in the statement that C. shufeldtii occurs most 
frequently in shallow water, i.e. less than 15 inches (62%), which is clear 
(839), permanent (82%) and exposed to full sunlight (71%). Most of 
the collections were from habitats with mud bottoms and with more or less 
luxuriant growths of aquatic vegetation (80%). The aquatic plants most 
commonly found in these habitats, in order of their frequency of occurrence, 
were Alternanthera philoxeroides, Jussiaea spp., Ceratophyllum spp., Naja: 
spp., Bramia monnieri, Eleocharis acicularis (?), Eichhornia crassipes, Ponte- 
deria cordata, Lemna spp., Azolla sp., Juncus sp., Mayaca aubletti, and Poly- 
gonum spp. A few pH readings were made which indicate a wide range, 
from 5.4 to 7.4. 


CAMBARELLUS PUER Hobbs (1945) 
1945. Cambarellus puer Hobbs, Amer. Midl. Nat., 34 (2): 469. 


Diagnosis.—Areola relatively narrow, five to six times longer than wide. 
First form male with bituberculate hooks on third pereiopods. Lateral spines 
of carapace weak or absent. First pleopod of first form male terminating in 
three curved parts, the mesial process directed caudoventrad at about an 80 
degree angle to the main shaft of the appendage. Annulus ventralis of female 
similar to that of C. shufeldtii but with sinus originating on dextral cephalic 
surface. 


Type locality—‘Seven miles west of Dayton, Liberty County, Texas, on U. S. High- 
way 90.”; holotype, USNM 81556. 


Specimens examined.—From Louisiana I have seen 601 specimens from the follow- 
ing localities arranged by parishes: ASCENSION: 1 mi. w. Dutchtown (TU 830); 
BEAUREGARD: 3 mi. n. Newlin (TU P-354), Seale (TU P-588); Bossier: 3 mi. e. 
Benton (TU 1413), Carterville (TU 1423), 2 mi. e. Hughes (TU 1420); Cappo: 10 
mi. w. Shreveport (TU 1398); Catcasteu: Lucas (TU P-531), Starks (TU P-589); 
CaMERON: Cameron (TU P-688), Grand Chenier (TU P-689), Hackberry (TU P- 
557); De Soro: Frierson (TU 1435), 3 mi. e. Logansport (TU 1391), 10 mi. w. 
Mansfield (TU 1274); EvANGELINE: Beaver (TU 1055), 12 mi. w. Mamou (TU 
1577), Pine Prairie (TU P-586); Grant: Verda (TU 1275); IperviLLeE: Bayou Sor- 
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Cambarellus shufeldtii 


Feb Mar Apr May Jun Jul Aug Sep Oct 


Cambarellus puer 


Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct 


Fig. 1.—Life history data: percentage of males of first form (solid line, ¢— ) and 
percentages of females carrying either eggs or young (dashed line, 9 — ); dotted lines in 
lower half of figure indicate lack of data for November and May. 
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rell (7U 1012), 8 mi. s. Indian Village (TU 810), Maringouin (TU 825), Rosedale 
(TU 1011), 3 mi. se. White Castle (TU 806); JEFFERSON: Avondale (TU 104), 
Crown Point (TU P-377, P-687), Westwego (TU P-39); MoreHouse: Bastrop (TU 
P-538), Galion (TU 69); NatcuirocHes: 2 mi. s. Ashland (TU 1468), 3 mi. e. 
Clarence (TU 73), 4 mi. e. Cloutierville (TU 74); Pointe Coupee: Livonia (TU 
1008), Torras (TU 1015); Rapiwes: Lecompte (TU 1273), Moreland (TU 1272), 
Zimmerman (TU 1357), 6 mi. w. Zimmerman (TU 1361); St. CHARLES: 2 mi. w. 
Ama (TU 974, 1001), Paradis (TU P-692); St. Lanpry: Melville (TU P-353), Pal- 
metto (TU P-573), 7 mi. nw. Washington (TU 418); St. Martin: Evangeline State 
Park (TU 488), Keystone (TU 485); VerRMILION: Bancker (TU P-556), Belle Isle 
(TU P-691), Pecan Island (TU P-555, P-691); Wesster: Dixie Inn (TU 1430), 
Sibley (TU 1466), 4 mi. ne. Sarepta (TU 1426); VERNON: near Hicks (TU 1059); 
West Baton Rouce: Lake Clause (TU 820), 3 mi. ne. Rosedale (TU 826). 


In addition to these new localities, published records include the following: Mapison: 
7 mi. e. Delhi (Arkansas, in error), (Hobbs, 1945). 


Life history.—Representative series of C. puer have not been collected in 
all the months of the year, and none at all have been taken in May and No- 
vember. An exact analysis of the life cycle cannot be made at the present 
time, however the available data have been included in figure 1. It seems that 
the life cycle should almost parallel that of C. shufeldtti and this tendency is 
borne out in the figure. As this species is about the same size as C. shufeldtii 
the reproductive potential should also correspond. 


Ecological observations—C. puer shows almost as wide a degree of ecologi- 
cal diversity as shufeldtii and perhaps it will prove as great when more collec- 
tions have been made. An analysis of the Tulane collections gives the fol- 
lowing data: 


Percent of total 
Habitat collections 


Lowland roadside ditches 
Lowland ponds (hardwood forest) 
Cypress swamps and swamp-ponds 
Slow-flowing lowland bayous 
Slow-flowing pineland creeks 
Pineland ponds and sloughs ........................-..0-000-000-0+- 
Pineland roadside ditches 


In summarizing the data on habitat factors it may be stated that C. puer 
occurs most frequently in shallow water, i.e. less than 15 inches deep (83%), 
which is clear (60%), premanent (69%), and exposed to full sunlight 
(62%). All of the collections were from habitats with mud Lottoms, most 
of which had more or less luxuriant growths of aquatic vegetation (79°7). 
Aquatic plants most commonly found in these habitats were Alternanthera 
philoxeroides, Jussiaea spp., Bramia monnieri, Ludvigia palustris, Polygonum 
spp., Lemna spp., Ceratophyllum spp., Sagittaria spp., Eichhornia crassipes, 
Typha sp., Nymphaea odorata, Zizaniopsis sp. Only three pH readings are 
available, two of them 6.5, the third 7.0. 
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DISTRIBUTION OF THE GENUS IN LOUISIANA 


The two species considered here overlap in the Mississippi and Red River 
valleys in Louisiana. C. shufeldtii occurs mostly east of the active Mississippi 
River, but reaches the western limits of the floodplain in several places, and 
extends northwesterly up the Red River floodplain; C. puer occurs mostly west 
of the Mississippi River but has been found east of it in at least one locality 
in Louisiana (i.e., near Dutchtown in Ascension Parish). It is interesting to 
note that although collections of the two species were made in quite close 
proximity to each other in the overlap areas that in only two instances were 
both spzcies found in the same body of water. These were the collections 


from Avondale (Jefferson Parish) and Verda (Grant Parish). 


Ortmann (1905) proposed that the center of origin for Cambarellus was in 
the southern part of the United States. However, my studies suggest that shu- 
feldtii migrated into Louisiana from the north via the Mississippi Valley ana 
found suitable conditions mostly to the east of the River except in the very 
recent delta and in the Red River Valley. Similarly, puer must have mi- 
grated into Louisiana from the north via the same general route, or parallel to 
it, but found suitable conditions to the west of the River, and spzead out 
into Arkansas and eastern Texas on the way. Additional collections of Cam- 
barellus from Arkansas and Texas should prove very interesting in filling the 
major gaps in the distribution of puer toward the southwest. 
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The Oviposition of Dermestes ater Degeer, With 
Notes on Bionomics Under Laboratory Conditions 


Louis M. Roth and Edwin R. Willis 
Quartermaster General Laboratories, Philadelphia 45, Pa. 


Dermestes ater Degeer,! the black larder beetle, is a cosmopolitan species 
that has been reported to damage dried fish, cheese, copra, hog bristles, dried 
mushrooms, silk, leather, wool, cacao, and ginger (Illingworth, 1916; Mutchler 
and Weiss, 1927; Blake, 1943), and as a scavenger on dead birds in Hawaii 
(Bryan, 1926). Its synonymy has been reviewed by Barber (1942). With 
the exception of a few observations on the life history (Illingworth, 1916) little 
experimental work appears to have been carried out with this beetle though 
the closely related larder beetle, Dermestes lardarius L., and hide beetle, Der- 
mestes maculatus Degeer (= D. vulpinus Fabr.) have been investigated 
(Kreyenberg, 1928; Dick, 1937). This paper presents data on the biology of 
D. ater under laboratory conditions with particular emphasis on oviposition 
behavior. 

The writers wish to thank Mr. J. N. Knull of The Ohio State University, 


for his helpful suggestions. 


REARING TECHNIQUE 

While maintaining a laboratory colony of Dermestes ater, several tech- 
niques for handling this insect have evolved. Eggs are produced in quantity 
for the stock colony by feeding mixed groups of male and female adults a diet 
of canned beef dog food. Approximately 50 beetles are kept in each oviposi- 
tion can, a white enameled beaker 6.5” in diameter and 8” high. Eggs may 
be collected between pieces of cardboards or in “sandwiches” made from micro- 
scope slides (figs. 12 and 13). An alternative oviposition site may be a layer 
of fishmeal about 0.5” deep which has been ground to pass through a 35 mesh 
sieve; this size sieve will retain the eggs. The sandwich method of collecting 
eggs is less time consuming in that the eggs are concentrated for ease in han- 
dling without a sifting operation, and the adult beetles need not be transferred 
to a separate container while the eggs are removed. 

A band of 18 mesh galvanized wire screen 2” wide and 12” long is coiled 
in a loose spiral and placed on edge on the bottom of the can to give the 
beetles additional surface over which to crawl. Water is provided in cotton- 
stoppered shell vials of about 25 ml. capacity. While eggs will be produced 
on a diet of fishmeal and water alone, oviposition has been greatly enhanced 
by the addition of meat (Table 2). Several types of meat have been tried; 
the most satisfactory from the standpoint of ease of handling has been canned 
ground beef. In some brands the meat is packed with an excessive amount of 


| The original material for establishing the colony was obtained from The Ohio 
State University. The species was identified by the Division of Insect Identification at the 
United States National Museum, Washington, D. C. 
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gelatin. If used in this condition, many of the beetles become mired in the 
liquefying gelatin. To prepare this type of food, the gelatin is melted and 
removed. ‘The meat is ground, frozen in layers about one quarter of an inch 
thick, cut into one inch squares, and then kept in the freezing compartment 
of a refrigerator until used. One square of meat is placed in each oviposition 
can in a 50 mm. petri dish. Unconsumed meat is replaced 3 times each week, 
since it decomposes with accompanying foul odors. The oviposition cans are 
closed with perforated covers made from sheets of transparent cellulose acetate 
and are kept in an unlighted incubator at 27° - 28°C. 


At weekly or shorter intervals about 200 eggs or newly hatched larvae are 
placed in 2” x 8” x 12” Pyrex baking dishes. A layer of fishmeal about one 
quarter of an inch deep covers the bottom of each larval rearing dish. Water 
is provided in several cotton-stoppered shell vials which are changed twice 
weekly. Fluid water has been found to be necessary for rapid larval develop- 
ment in a medium of dry fishmeal. Supplying the water requirements of the 
larvae by moistening the fishmeal is not satisfactory because of increased growth 
of microorganisms with resulting breakdown of the medium; also the water 
content is difficult to regulate over week-end periods when the fishmeal dries 
out. The larval dishes are covered with sheets of cardboard and are kept in 
an insectary. Under these conditions the length of the larval period is about 
1 month. 


During all instars the larvae when not feeding will crawl into crevices such 
as might be provided by strips of corrugated cardboard. This tendency is 
quite marked during the last instar when the larvae will excavate cells prior to 
pupation. Cork stoppers and sandwiches made of either two pieces of flat 
cork 3/16” thick held together by rubber bands or one piece of cork secured 
between two glass slides by rubber bands were placed as,pupation sites in dishes 
containing larvae; the galleries that were excavated by the larvae are shown in 
figures 1, 2, 3, and 4. Larvae may bore longitudinally into the edges of the 
cork sandwiches, or bore from the under side and then form a horizontal cell 
(figs. 1 and 2). Larvae will also bore through paper and cardboard. It has 
been shown that wooden material can be badly damaged by larvae of D. lar- 
darius prior to pupation (Tessier, 1941; Back, 1943) and larvae of D. macu- 
latus may destroy cork and oak planks when excavating pupation burrows 
(Illingworth, 1918). 


Larvae of this species are cannibalistic and will attack others at all instars 
particularly if other food is lacking. Illingworth (1916) did not observe this 
trait and concluded that the larvae do not destroy one another. Frequently 
the first larvae to hatch will feed on the remaining eggs which have not hatched. 
The presence of other food does not always preclude the destruction of late 
hatching eggs. Under the conditions of rearing described above, mortality 
from this cause is not high during the larval instars. However, pupae are 
subject to attack in the rearing dish by the active larvae which use the anal 
sucker to cling to pupae upon which they are feeding. Recently Vogt (1948) 
reported both larvae and adults of D. ater as predators on puparia of Phaenicia 
pallescens (Shannon) which were being reated in the laboratory. At Ohio 
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State University this dermestid is commonly found in laboratory cockroach 
colonies. Illingworth (1916) found this beetle feeding on dried cockroach 
specimens. To determine whether larvae of D. ater are capable of feeding on 


| 


a 


| 
| 


Figs. 1-5.—1. “Sandwich” made of two blocks of 3/16” thick cork. Noe ig mg 
in bottom piece of cork by burrowing larvae of Dermestes ater; 2. — in f - ’ 
opened to show pupae and prepupal skins in “cells”; 3. Sandwich made of eae! _. 
between two glass slides showing how larvae bored into the sides of the cork; r _ 
stoppers which had been placed in rearing dishes, damaged by larvae; 5. er card. 
board with a top of cellulose acetate, held in place by rubber bands, used w co! — 
pupae, showing larvae, prepupae, and pupae lined up along the grooves. (Photographic 
Section, Philadelphia Quartermaster Depot. ) 


a 
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roach odthecae, groups of full grown larvae were confined in dishes with only 
water and roach egg cases available as food. In tests extending over a one- 
week period, D. ater larvae were able to penetrate unhatched oothecae of the 
German cockroach but not the egg cases of the American and Oriental roaches. 
Cannibalism (presumably of prepupae or pupae) reduced the numters of test 
insects by nearly one-third. 


To minimize mortality from cannibalism, pupae and prepupae of D. ater 
are removed from the rearing dishes daily. With few exceptions the pupae 
are found on the surface of the fishmeal. Occasionally the medium is sifted 
so that pupae that are hidden in the fishmeal may be recovered before adults 
emerge in the rearing dishes. 


When it is not practicable to remove the pupae daily, advantage is taken 
of the tendency of last instar larvae to burrow into cells. Artificial cells made 
from corrugated cardboard are provided. One of the outer strips of paper is 
carefully separated from the corrugated portion which is mounted on a stiff 
4” x 8” card backing with the corrugations uppermost. The cut edges of the 
corrugations are sealed with cotton and melted paraffin to close all crevices in 
which the larvae would be concealed. A transparent top of cellulose acetate 
replaces the paper strip that was removed, thus providing a series of parallel 
cells into which larvae can crawl prior to pupation (fig. 5). A glance into the 
rearing dish reveals the presence of pupae in the pupation site from which they 
may be removed at weekly intervals. 


When pupae and prepupae are removed from the rearing dishes, adhering 
particles of fishmeal are gently blown off, and the insects are placed in covered 
petri dishes in an unlighted incubator at 27°-28°C. Adults are removed 
daily since they have been observed feeding on pupae. 


NoTEs ON BIONOMICS 


The duration of the life cycle of this beetle is about 6 weeks at 27° - 28°C., 


and oviposition occurs throughout the year. 


The egg of D. ater is uniformly pearly white when laid. For several hours 
after laying, the egg is turgid, and the chorion is marked with many fine longi- 
tudinal striae. Both ends of the egg are covered with fine processes; the more 
prominent of these on the anterior end may be seen in figure 6. As the devel- 
opment of the embryo progresses, the egg shrinks slightly, the chorion becomes 
pebbied, and a clear area appears at the posterior pole (fig. 6). By the third 
day orange-brown segmental setae on the larva give the egg a banded appear- 
ance (fig. 7), eye spots may be clearly discerned, and slight infoldings of the 


chorion adjacent to the larval abdomen form a ventral ridge. 
The widths and lengths of 50 eggs were measured with an ocular microme- 
ter with the following results: 


Minimum Maximum Mean = Standard error 


Width of egg in mm. .............. 0.539 0.637 0.576 = 0.00455 
Length of egg in mm. ............ 1.519 2.303 1.948 = 0.02055 


= 
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Figs. 6-11.—6. Normal eggs of Dermestcs ates shortly after being deposited. The 
embryo has begun to contract, leaving the posterior pole clear. X 13.5; 7. Eggs shortly 
before larval eclosion. The larval hairs are clearly visible through the chorion. 13.5; 8. 
Eggs deposited in crevices in dry meat. The surface in view was against the surface of a 
petri dish when the eggs were laid. 2.8; 9. Abnormal eggs which fail to hatch. The two 
eggs on the left show typical brown spots. *13.5; 10. Metal salve box cage used for study- 
al era ; ing individual pairs of beetles; 11. Undersurface of food dish made from cellulose acetate, 
pees showing where the eggs are usually deposited. (Photographic Section, Philadelphia Quar- 
0455 termaster Depot.) 
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Records from 198 eggs incubated at 27° - 28°C. show that 153 (77%) had 
already hatched after 70-75 hours, 42 (21%) contained fully developed larvae, 
and 3 (2%) were in the process of hatching. 


At eclosion the larva utilizes its aral sucker to push its way forward 
through the anterior end of the egg. In using the anal sucker the larva bends 
the posterior cid of the abdomen ventrally and attaches the sucker to the inner 
surface of the egg shell; as the larva pushes forward, it bends its body back 
and forth gradually working its way out of the chorion. The newly hatched 
larva is white except for the dark setae; it darkens uniformly to a dark brown, 
which color it resumes after each larval ecdysis. 


Data from 47 larvae that were reared individually so that a record could 
be made of the ecdyses show that with few exceptions this species has 6 larval 
instars: 85°¢ (6 instars), 6% (5 instars), 9% (7 instars). These larvae 
were introduced into 23 x 95 mm. shell vials very soon after hatching. Each 
vial contained 1.5 grams of food. A smaller vial containing a pad of water- 
soaked cotton was wrapped with adhesive tape until it made a snug, yet not 
air tight, fit in the open end of the larger vial. The vials were placed hori- 
zontally so that the larvae were able to crawl easily from the food to the water, 
and were kept in an unlighted incubator at 27° - 28°C. except for the daily 
periods when they were examined for larval exuviae. Under the above condi- 
tions fungal growth was plentiful. The length of the larval period under these 
conditions of isolation, high humidity, and constant temperature was about 3 
weeks. The iicrease in the length of the larval period in the stock colony can 
possibiy be attributed to a lower humidity in the rearing dishes, comp:tition 
for the available water supply, and interference with feeding caused by larval 
activity. 

Reducing the available water to that present in rather dry foods such as fish- 
meal at ordinary room humidities increases the number of larval molts and 
the length of the larval period. Of 6 larvae fed on dry food in a desiccator 
containing a saturated solution of sodium nitrite (relative humidity of 60 to 
70 per cent), but with no fluid water available, 1 molted 7 times prior to pupa- 
tion, 2 molted 8 times, and 3 larvae molted 9 times. The length of the larval 
period under these conditions at 27° - 28°C. was from 6 to 9 weeks. 


Records of individual pupae (8 males and 7 females) show that the dura- 
tion of the pupal stadium is the same for both sexes; the mean duration for 
males was 8 days 8.1 + 1.912 hours while that for females was 8 days 6.3 
+ 2.23 hours. 


Illingworth (1916) reported a larval period of from 28 to 41 days with 
seven instars and the pupal instar to last nine days. Apparently no fluid water 
was available to the six larvae on which he based his observations. 


Ihe sex of D. ater may be determined in the pupal stage by a pair of later- 
ally protruding fleshy lobes found on the ventral surface of the last abdominal 
segment of the female. The male genital segment is markedly different from 
that of the female (fig. 11A). This sex character is somewhat similar to the 


2 Standard error of the mean. 
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i f the terminal 

dages described by Good (1936) on the ventral surface ° 

yt segment of the temale pupa of Tribolium. In this laboratory it has 
been found that the sex of pupae of both Afttagenus piceus Oliv. and Anthre- 
nus vorax Waterh. also may be determined by the presence of similar lobes on 
the ventral surface of the genital segment of the female. The differences be- 
tween male and female pupae of the three dermestids mentioned above are 
shown in figure 11A. Griswold (1941) does not note this character for either 
A. piceus or A. vorax. 


0.4 mm. 


DERMESTES ATER 


ATTAGENUS PICEUS 


0.2 mm. 


ANTHRENUS VORAX 


Fig. 11A.—Drawings showing the differences between the genital segments of male an 

female pupae of three species of dermestids. FL = Fleshy Lobe; U = Urogomphus. (Setae 

not indicated. ) 
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In the study of individual pairs of adults, 2 ounce metal salve boxes were 
utilized. Water was supplied in a cotton-stoppered 9 x 30 mm. shell vial 
which was cemented to the side, so that it was raised above the floor of the 
container, aid was readily available to the beetles. Filter paper was placed 
on the bottom of the box to give the adults a foothold. The central portion 
of the cover of the salve tin was cut out, and a cellulose acetate disc was in- 
serted to facilitate observation. Food dishes consisted of a 1” square of cellu- 
lose acetate with a wall 5 mm. high cemented to it to form a circular cell in 
which various diets could be supplied. The complete cage (without the lid), 
including a pair of adults, is shown in figure 10. The female usually oviposits 
along the undersurface of the food dish, which is easily removed so that the 
eggs are readily counted (fig. 11). Rarely will the female deposit eggs in the 
cotton stopper of the water vial, under the filter paper, or in the food itself. 

The sexes in the adult stage are easily separated with the aid of a low 
power dissecting microscope. Ihe male has a small stout seta surrounded by 
golden colored hairs along the mid-ventral line of toth the third and fourth 
sternites. These setae are noticeable just at emergence, before the insect has 
darkened in color, and becomes more pronounced after the male has assumed 
its final coloration. The female lacks this secondary sex character. 

The length of adult life is variable and may extend over a period of 2 or 
3 months when food is supplied. Water alone failed to increase longevity and 
mating apparently has no effect on the longevity of either males or females. 
This 1s shown in Table 1. 


TABLE 1.—Longevity of Dermestes ater adults, under various conditions. 


Males Females 


Condition of Mean longevity Mean longevity 
adults Number (days) + Standard (days) = Standard Number 


used error error used 


Unmated; without 
food or water 10 ‘ j i 10 


Unmated; with water, 
no other food ax 10 


Mated; with water, 

no other food @: 10 
Unmated; with 

moistened meat = 10 
Mated; with 


moistened meat 


* One female lived for 199 days. 


Dissections show that at emergence females of D. ater are sexually imma- 
ture. Each of the paired ovaries consists of 12 to 13 slender ovarioles, and no 
developed ova are recognizable. The ovaries of starved females remain unde- 
veloped. If given meat and paired with a male, the female begins to oviposit 
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in about 8 days. Of 10 isolated virgin females fed on meat, only two laid 
eggs (1+ and 46, respectively), none of which hatched. 

Mating apparently influences final maturation of the eggs. Cf ten mated 
females fed meat, seven (70%) had laid eggs within 3 to 10 days after being 
placed with males; two females had well developed ovarics but not fully 
matured; one female died. Of nine virgin females, the same age as those 
above, dissected after 14 days on meat, only one had ripe eggs in the ovaries, 
while the other eight had only developing eggs with none ready to be laid; none 
of these virgin females had laid eggs. 

Egg development is continuous and quite rapid during the ovipositicn 
period; a female often lays from 8 to 14 eggs over a 24-hour period. The 
greatest number of eggs laid by one female over a one-day period was forty- 
three. When food is removed after females deposit their first clutch of eggs, 
they will deposit only those eggs which are mature in the ovaries. Lissections 
show that further egg development ceases, unless the females are continuously 
supplied with food. 

Though females will lay viable eggs on a diet cf powdered Brewer’s yeast 
when drinking water is supplied, no eggs are laid when the beetles are given 
yeast but deprived of water. Thus water, as well as other food, is required 
for oviposition. That certain special food substances are required for egg 
development, aside from those necessary for Icngevity, is seen in the tact that 
mated females can be kept alive for some time on a diet consisting of 90% 
sucrose and 10% salt mixture No. 2, U.S.P. XII, plus drinking water yet no 
eggs are laid and no ovarial development will occur. Adults maintained on 
moist meat live longer and produce more eggs than individuals kept on other 
diets. These results are shown in Tabie 2. 


TABLE 2.—EFffect of diet on longevity and fecundity of Dermestes ater. 


Mean longevity (days) 
Diet Numbe: used * Standard error Mean fecundity (No. 
—— eggs) Standard 
Male: Female: ___Males __ Females _ error 


Moist meat 10 2 + 9.30 100.4 = 7.16 441.1 = 68.79* 


Fish meal plus 

drinking water 14 = 50.1 7.10 85.1 = 41.10 
Powdered Brew- 

er’s yeast plus 

drinking water 11 5 = 2.46 37.6 : += 32.40 
Powdered Brew- 

er’s yeast minus 

drinking water 10 
Sucrose (90% ) 

plus salt mix- 

ture no. 2 

(10%) plus 

drinking water 8 


Jumber 
used 
10 | = 
10 
10 
9 
| * Computed for 7 females which had males continually during adult life. 
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The females of certain species of beetles require repeated matings to lay 
their normal number of eggs. Park (1933) and Dick (1937) have shown this 
to be the case in Tribolium confusum. However, the short-lived dermestid Tro- 
goderma versicolor Creutz. can attain its full potential fecundity and fertility 
without repeated copulation throughout the oviposition period (Norris, 1936). 
The following experiment was carried out to determine whether or not the ovi- 
position of Dermestes ater is influenced by repeated matings. Newly emerged 
beetles were divided into ty#> series and fed on moistened meat. In series A 
the males were removed after the first clutch of eggs had been laid. In series 
B males were kept with the females throughout the life of the female; males 
which died before the females were replaced by others. The results were as 
follows: 


Series A Series B 
(8 females) (7 females) 


Mean fecundity (number of eggs 
laid) + standard error 135.1 = 26.08 441.1 = 68.79 


Mean total duration of oviposition 


period (days) + standard error $39 7262 


It is apparent that the females which had males throughout adult life laid 
a greater number of eggs and over a longer period than those from which the 
males were removed after the first clutch of eggs was laid. The females of D. 
ater require repeated matings to attain full potential fecundity. 


Eggs have been observed from certain individual females which always failed 
to hatch and in which embryological development was arrested. Shortly after 
laying, these eggs presented a normal appearance, but within a day small brown 
spots developed just beneath the chorion. The spots were of unequal size and 
were irregularly disposed over the egg (fig. 9). One female that was mated 
with several fertile males laid 364 such eggs over a period of 116 days. 


OVIPOSITION BEHAVIOR 


Females of D. ater will readiiy deposit their eggs in loose fish meal. A 
total of 1,098 eggs were sifted from fish meal from 3 oviposition cans over a 
72-hour period. The cans contained in addition to a layer of fish meal a dish 
of moist meat and a tube of water. Eggs are rarely laid on the meat itself, but 
if the meat dries out, eggs may be deposited in crevices in the meat and 
between the meat and the meat dish (fig. 8). Sand will also serve as an 
oviposition site. Females in one oviposition can containing meat, water, and a 


layer of sand, instead of fish meal, deposited 650 eggs over a 72-hour period. 


It was noted that when females were given the opportunity, they showed 
a marked tendency to deposit eggs in a crevice. It was then found that females 
would oviposit in a slit formed by two microscope slides, or a slide and a piece 
of cardboard, which were separated by a rubber band, a small strip of paper, 
or celluloid (figs. 12 and 13). Further observation indicated that females 
showed a marked preference for crevices of certain widths. The following 
experiments were performed to investigate the ovipositional responses of this 
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Figs. 12-15. Oviposition sandwiches showing the selection by females of Dermestes ater 
of oviposition crevices of a “preferred” width.—12. A. Sandwich made of 1” x 3” micro- 
scope slide and cardboard separated by folded (double thickness) strips of paper card 
about 0.2 mm. thick, and held together by a rubber band. All the eggs were laid in the 
narrower crevice (the side separated by the cut ends of the folded paper card strips). B. 
Sandwich made of 2” x 3” slide and cardboard. One thickness of rubber band at each end 
separates the two components. Preference was shown for the corners where the width of 
the crevice fell in the acceptable range; 13. Sandwiches made of two 1” x 3” slides, with 
a crevice of graduated width, which were exposed to ovipositing females. The shape and 
width of the crevice are indicated in the diagram at E which is an edge view of the sand- 
wich; 14. Results of exposing four sandwiches, each with a crevice of different width, to 
ovipositing females. The females selected sandwiches B and C; 15. Results of exposing 
only sandwiches A and D, of those shown in figure 14, to ovipositing females. Practically 
all of the eggs were laid in sandwich D which had the wider crevice. (Photographic Sec- 
tion, Philadelphia Quartermaster Depot.) 


437 
i 

1 | 

| 
Wage, 

13 


438 THE AMERICAN MiIpLaNnp NATURALIST 44 (2) 


dermestid. Unless otherwise stated, oviposition cars consisted of 6.5” x 8” 
enameled beakers, with galvanized iron wire screen placed inside to give the 
beetles a foothold. Water was supplied in cotton-stoppercd 12 x 45 mm. shell 
vials, and moistened meat in a 50 mm. petri dish. Oviposition cans were kept 
in an unlighted incubater at about 27° to 28°C. 


A series of “sandwiches” was made using two, 1” x 3”, microscope slides 
one end of which was separated by a strip of celiuloid, while at the other the 
slides were contiguous; two rubber bands were placed lengthwise around the 
sandwich to hold the slides together. The width of the slit between the slides 
ranged from 0.0 mm. at the contiguous end to 1.2 mm. at the other. The 
widths of the slits were measured by means of an ocular micrometer. In this 
experiment a total of 587 eggs was laid between these slides. Generally the 
smallest width in which the eggs were laid was 034 mm. while eggs were 
deposited in crevices up to 0.76 mm. Later observations showed that in a few 
instances, eggs may be deposited in a slit as narrow as 0.28 mm. or as wide as 
0.81 mm., 0.99 mm., and 1.2 mm. When a female deposited a cluster of eggs 
in the widest portion of the crevice (ie. 1.2 mm.), it was usually after the 
available “preferred” width of the slit had been filled with eggs; the first egg 
was deposited against the slide and the celluloid prop; the others then were 
piled upon and around the first, so that the eggs touched each other or the 
slides. These preliminary tests indicated approximately the lower and upper 
limits of the width of crevice 1n which eggs wou!d be laid. It was obvious 
that those females ovipositing first selected a preferred region of the slit, and 
once these areas became packed with eggs other ovipositing females laid their 
eggs in regions outside of the preferred areas. This is shown in Table 3 which 
presents data taken from the 4 slides in figure 13. Sandwiches C and D 
remained in the oviposition can for a longer period than A and B. 


TABLE 3.—Results of exposing glass-slide sandwiches to ovipositing females of Dermes- 
tes ater in which the width of the crevice of each sandwich varied from 0.0 mm. to 1.2 
mm. Sandwiches exposed to females for varying lengths of time. 


Total 
Width (min.) of portion number 
Number of eggs in of crevice contain- of eggs 
Sandwich crevice ing 5 laid 


A Upper* 


2 0.48 . 0.50 2 
Lower* 0 


Upper l - 
Lower 5 39 - 


Upper 18 39 - 
Lower 43 - 


Upper 35 35- 69 82 
Lower 47 


* Upper and lower crevice refer to the opposite sides of the slides shown in figure 13. 


B 6 
47 
C 58 25 
52 
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To determine the preferred width of a crevice in which eggs would be 
deposited, sandwiches with a crevice of graduated width were exposed to ovi- 
positing females. The oviposition cans were examined at brief intervals, and 
each sandwich was removed and replaced when one clutch of eggs was laid 
fig. 13, sandwiches A and B). Thus the females could select any region of 
the slit, and that portion in which the eggs were deposited was considered the 
preferred crevice width. The results are shown in Table 4. The number of 
eggs in a single clutch varied from 1 to 9; however, in some cases the sand- 
wiches were removed when a female had deposited only 1 egg, thus preventing 
her from laying all her eggs at one time. The preferred width of a crevice for 
females laying a single egg ranged from 0.30 mm to 0.76 mm. with a mean of 
0.48 + 00082 mm. It will te noted that the mean width of the crevice in 
which clutches consisting of two or more eggs were deposited falls close about 
the average for single eggs. Since the average width of an egg is 0.576 mm., 
the eggs are usually deposited in a slit which is narrower than the width of the 
egg, resulting in the surface of the egg not only touching the upper and lower 
slides but also in the egg being somewhat compressed. The narrowcr the width 
of the crevice in which the egg is dzposited, the greater the compression of the 
egg. In spite of this compression many eggs laid in comparatively narrow 
crevices developed normally. 


TaBLE 4.—Results of exposing glass-slide sandwiches to ovipositing females of Dermes- 
tes ater in which the crevice width of each sandwich varied from 0.0 mm. to 1.2 mm. 
Data taken from single clutches only. Total number of clutches, 350. Total number of 
eggs, 972. 


No. of Widths of crevice (inm.) at which eggs were deposized 

eggs in No. of 
tutch clutches Minimum Maximum Mean + Standard Error 
l 127 0.30 0.76 0.48 = 0.0082 
2 va Be 37* 69- .73* 46+ .0089*- 49+ .0090* 
4 38 32 37 65- .69 45+ 0118 - 50+ O114 
5 28 34- .63- .71 46= 0138 - 53= 0139 
6 18 35- .43 56- .63 47 = - 
7 10 41 48 56- .63 - H173 
8 6 48- 58 52- .60 50+ 0081 - 59+ .0042 
9 5 41- 50 61- .69 A9= 58+ 0374 


“Widths of the crevice at the terminal eggs of the clutch. 


Generally the several cggs in a cluster were laid so close together that their 
sides were contiguous. However, this was not always the case, and the range 
of slit width for single clutches consisting of more than one egg depended 
upon the proximity of the eggs to one another; the greater the distance between 
the eggs, the greater the width range. A female may lay the several eggs of a 
single cluster in the following manner: (a) after the first egg is laid the suc- 
ceeding eggs may be deposited in order to the right or left, (b) they may be 
deposited to the right and left of the first, or (c) two eggs may be laid with a 
space between, ard the third deposited between the first two. 
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Females showed a marked preference for one of two sides of the same 
sandwich when the widths of the crevices were different (fig. 12, A). This 
was shown by making up a series of sandwiches separated by strips cut from 
3” x 5” cards folded to double thickness (single thickness, about 0.2 mm.) 
which were placed at each end. The width of the slit was less on the side 
where the two cut ends of the card were contiguous. The opposite side of the 
slides (separated by the folded portion of the card) was of greater width. The 
results of these tests are shown in Table 5. It can be seen that in most of the 
sandwiches, A-H, a larger percentage of eggs was laid in the wider crevice. In 
sandwiches I-K the eggs were laid in the narrower slit since the alternate was 
near the wider limit of crevice width in the range in which females oviposit. 


TasLe 5.—Results of exposing sandwiches, with crevices of varying widths on opposite 
sides of each sandwich, to females of Dermestes ater. (Sandwiches A-H remained in the 
eviposition can for 64 hours, sandwiches I-K for 24 hours. The following sandwiches 
were in the oviposition cans at the same time: A and B; C and D; E, F, G, H; I, J. K. 
Total number of eggs deposited, 1161.) 


Sandwich Width of crevice (mm.) Number of eggs laid 


Nw 


6 
4 
1 
3 
8 
5 
8 
7 
5 


102 ( 68%) 
77 ( 99%) 
1 1%)** 
10 (100%) 
= 0( 0%) 
K 43- 65 (100%) 
0( 0%) 


* JY computed from number of eggs laid in each sandwich. 
** Width of crevice at egg 0.73 mm. 


In the following experiments females were given a choice of several sand- 
wiches wherein each sandwich differed from the others, but the width of the 
slits on either side of the same sandwich (except sandwiches C and D, experi- 
ment 3, Table 6) was approximately the same. These were made by using 
cardboard and paper strips of different thicknesses as separators between the 
ends of the slides. The results are shown in Table 6 and figure 16 Of the 


various sandwiches used a marked preference was shown for widths 0.43 - 0.60 


A 0.32 - 0.32 ( 26%)* 

41- 47 ( 74%) 

B 35-35 ( 30%) 

48- 48 ( 70%) 

Cc 32- .34 ( 10%) 

41- 45 ( 90%) 

D ( 33%) 

41- 43 ( 67%) 

E 32- .35 ( 45%) 

37- 41 ( 55%) 

F 34- 34 ( 46%) 

a. 3 ( 54%) 

G 34-35 ( 26%) 

43-45 ( 74%) 

H 35- 35 ( 32%) 
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mm. It is important to remember that these results were influenced by the 
amount of available preferred ovipositional sites; the longer the sandwiches 
remained with the females and the greater the number of eggs laid, fewer 
preferred crevices remained forcing females to oviposit in slits which they nor- 
mally would not use (Table 3, fig. 13). This was again shown in the following 
experiment. Ovipositing females were given a choice of four sandwiches. 
Sandwiches A and D offered about the minimum and maximum of slit respec- 
tively, in which females oviposit. The widths of the slits of sandwiches B and 
C were well within the preferred range. The sandwiches were checked at inter- 
vals to see whether all of the available slit space had become filled with eggs, 
and if so new sandwiches were introduced. The results are shown in Table 7. 
All the eggs were laid in sandwiches B and C (fig. 14). The females were 
then given only sandwiches A and D for 21 hours during which time 114 eggs 
were laid in sandwich D (slit width 0.74 - 0.76 mm.) and only 4 eggs in sand- 
wich A (slit width 0.30 - 0.32 mm.); see figure 15. 


= EXPERIMENT | 
= EXPERIMENT 2 
= EXPERIMENT 3 


PERCENT EGGS DEPOSITED 


WIDTH OF CREVICE (mm.) 


Fig. 16.—Histogram showing the preference of ovipositing females of Dermester ater 
for crevices of various widths. (Data from Table 6.) 
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TABLE 6.—Results of exposing several sandwiches with crevices of different widths to 
ovipositing females of Dermestes ater. Sandwiches not examined periodically, thus permit- 
ting available slit space to be filled with eggs. Total number of eggs deposited, 941. 


No. of hours sand- 
Experiment Width of crevice No. of eggs — wiches exposed 
Number Sandwich (mm.) to females: 


0.43 - 0.45 
. 17 


| 


33 


* Brace indicates opposite sides of one sandwich. 


TABLE 7.—Results of exposing four sandwiches of different crevice widths to oviposit- 
ing females. Sandwiches examined periodically to prevent available slit space from being 
f.lled with eggs. 


Sandwich A D 
Width of sandwiches ex- 
crevice 0.30 - 0.32 0.45 - 0.48 0.48-0.56 0.74-0.76 posed to 
(mm.) females 


Number 
of eggs 
laid 


Total 
number 
of eggs laid 


As Dick (1937) pointed out, adult beetles may not only require food for 
oviposition but also some kind of oviposition site as well. “When it is found 
that beetles will not lay in the absence of certain substances it is, of course, 
difficult to decide which of these factors is involved, or whether both are to be 
considered.” Since females of Dermestes vulpinus failed to lay eggs in empty 
tubes, Dick concluded that the stimulus of an oviposition site was necessary. 


The following experiment was performed to determine if D. ater would 
deposit eggs in the absence of an acceptable oviposition site. Four moist- 
chamber dishes 5.5” dia. x 3.5” high were used. Ten pairs of beetles were 
introduced into each chamber; all beetles were virgins until the start of the 


37 
2 48- 50 110 16 
54- 56 91 
61- .63 27 
30- 32 14 
43- 123 65 
3 56- .60]* 111 
.60- 60 
| .65- .67] 21 
27 
0 26 58 0 3 
po 0 11 22 0 2 
0 87 93 0 16 
0 39 65 0 20 
P| 0 163 238 0 
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idths to 
permit- 


experiment and had becn fed on meat for 12 to 13 days (i.e. sufficient time 
for egg development). The conditions within each chamber and the results 
of the experiment are shown in Table 8. 

sand- 


TaBLE 8.—The influence of an oviposition site on the egg 
laying of Dermestes ater. 
Chamber Number Conditions in chamber* Number of eggs laid 


I Two slide sandwiches and a small petri 50 
dish containing meat (control). 


II A one-half inch layer of sand; no meat 53 
nor slide sandwiches. 


III Two slide sandwiches; no meat nor sand. 


IV No meat, slide sandwiches, nor sand. 4 


* All the chambers contained two small shell vials with water, and a wire screen to 
give the beetles a foothold. 


The eggs in Chambers I, II, and III were laid over a 2-day period. Those 
in IV were deposited over a 4-day period, and were placed in the cotton stop- 
pers of the water vials. The eggs in II were dropped in the sand while those 

Wiposit- in I and III were deposited in the crevices of the sandwiches. It is apparent 

1 being that eggs wili be laid in the absence of food when an oviposition site such as 
saad or a crevice is present. Repeated observations show that eggs are rarely 
dropped loosely in an empty container. 


When females of D. ater are given a choice of oviposition sites, such as 
slide sandwiches, fish meal, and meat, and the food is restricted in small cellu- 
lose acetate containers, the majority of eggs are deposited in the crevices in the 
slide sandwiches. This is shown in Table 9. 


TaBLE 9.—Results of exposing fish meal, meat, and slide sandwiches to ovipositing 
females of Dermestes ater. The fish meal and meat were contained in small dishes. A 
piece of wire screen was placed on the bottom of the can. Total number of eggs laid, 585. 


Number of eggs laid 


In crevice In dishes con- In fish meal 
Experiment of sand- taining fish under wire Miscella- 
Number wiches meal In meat screen* neous* * 


1 
2 
3 


Total 
(1%) 


* This fish meal was thrown out of the food dishes by the movement of Leetles and 
became packed under the wire screen. 
**Includes eggs laid on or under the wire screen, under the sandwiches, and under the 


food dishes. 
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D. maculatus places its eggs in any available crevice (Illingworth, 1918). 
The Angoumois grain moth (Sitotroga cerealella Oliv.) also does not require 
the preserice of food as a stimulus for egg laying and in captivity will readily 
oviposit in the crevices between strips of cardboard (Simmons and Ellington, 
1924). With regard to ovipositing in a crevice, it is of interest to note that the 
liability of a timber to Lyctus attack may depend on the relationship between 
the vessel diameter of the timber and the ovipositor diameter of the female 
(Parkin, 1934). 


As Richardson (1925) has pointed out, the stimuli for insect oviposition 
are both internal and external. The former consist of age, nutrition, and fer- 
tility. The external stimuli may be temperature, humidity, light, physical 
character of the oviposition site, and odors. From the oviposition behavior of 
D. ater it is apparent that the external stimuli for egg laying are tactile. Since 
eggs are deposited in crevices in the dark, the eyes need not take part in the 
selection of a site. 


Females were observed ovipositing in the sandwiches. They may take up 
any of the following positions during egg deposition: (a) straddle the crevice 
with the venter against the edges of the slides; (b) rest on top of the sandwich, 
clinging to the rubber band, the tip of the abdomen on the margin of the slide, 
with the ovipositor extending down and into the slit; (c) rest on the wire 
screen on the bottom of the can and extend the ovipositor upward into the 
crevice. During the process of egg laying, the flexible, retractile ovipositor is 


greatly extended and is waved about in “searching” movements until a suitable 
region is found and the eggs deposited. The extent of protrusion of the ovi- 
positor can be seen, not only by direct observation, but by the fact that eggs 
may be placed as far as 5 mm. from the margin of a sandwich. The egg 
emerges from the ovipositor posterior end first so that the anterior end of the 
egg lies nearer to the slit margin. 


The ovipositor bears a pair of “styli’? at the tip; each stylus has several 
long setae at the apex as well as a ring of shorter subapical setae. Other setae 
are also present on two genital valves? at the apex of the ovipositor (fig. 17). 
When eggs are deposited in a horizontal crevice by females resting either on 
the top of a slide sandwich or on the bottom of the container, the ovipositor 
is rotated about 90 degrees so that the styli lie in a vertical plane touching the 
upper and lower surfaces of the crevice. The crevice is explored with the styli 
in contact with both surfaces until an acceptable region is found and the eggs 
deposited. From this it was thought that the styli play some role in the selec- 
tion of a crevice of preferred width. The following experiment was performed 
to determine if this is true. Pairs of beetles were kept in petri dishes with wire 
screen for a foothold, moistened meat, and a sandwich with a slit of graduated 
width. Three groups were used, (1) normal controls, (2) those with both 
styli from the ovipositor removed,4 and (3) those with both antennae com- 
pletely extirpated (it was thought that the antennae might play some part in 


3 Terminology after Zwaluwenburg (1922). 


4 The ovipositor appendages were removed with microdissecting scissors; antennae 
were extirpated with forceps. 
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1918). detecting the crevice in the slide sandwich). Eggs were collected over a 10- 
cqure 6 day period. The results are shown in Table 10 and figure 18. 
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Fig. 17.—Apex of ovipositor of Dermestes ater. ST = Stylus; GV = Genital valve. 
(Drawn from a mount in chloral gum medium; ovipositor extended, ventral view.) 
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eggs in the slide sandwiches. However, the removal of both styli from the 
tip of the ovipositor markedly reduced the percentage of eggs which were laid 
in the sandwiches indicating that these structures are utilized at least partly in 
the selection of a crevice. The fact that 36% of the eggs of these stylecto- 
mized females were deposited in sandwich crevices (and in a region of accept- 
able width) would indicate that other structures, possibly setae on the genital 
valves, also play a role in tne selection of a crevice as an oviposition site. 


= EGGS NOT DEPOSITED IN A CREVICE 
=EGGS DEPOSITED IN A GREVICE 


STYLECTOMIZED 


ANTENNECTOMIZED 


w 
w 
uw 
° 
z 
a 
z 
° 


NORMAL 


20 40 60 80 
PERCENT EGGS DEPOSITED 


Fig. 18.—Histogram showing the effect of antennectomy and stylectomy on the selec- 
tion of an oviposition site by Dermestes ater. (Data from Table 10.) 


SUMMARY AND CONCLUSIONS 


A colony of Dermestes ater Degeer has been readily maintained in the 
laboratory by feeding adults moist canned beef for egg production, and by 
rearing larvae in fish meal. 

Supplying adequate quantities of drinking water hastens larval develop- 
ment. When the larvae are reared on a diet of fish meal and drinking water, 
the length of the life cycle from egg to adult is about six weeks at 27° - 28°C. 

Adult females will oviposit over a pericd of more than two months during 
which time they may lay over 400 eggs. Under laboratory conditions adults 
may live more than three months. 

Ovarial development is contingent upon a continuous supply of food, which 
must include special food substances. 

Full potential fecundity is only realized with repeated matings. Mating, 
as well as insuring the production of viable eggs, acts as a stimulus for oviposi- 
tion and appears to hasten final maturation of the egg. 
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External tactile stimuli, e.g. the walls of a crevice, are also necessary to 


elicit the egg laying response. 
If a suitable oviposition site is available such as a loose medium (sand) 
or a crevice, the presence of food is not required as an additional stimulus for 


oviposition. 
Given a choice between a crevice of acceptable dimensions and a loose 


medium, ovipositing females select the crevice about 90° of the time. 


Two styli at the apex of the ovipositor aid the female in the selection of an 
artificial crevice of acceptable width for an oviposition site. The mean width 
of a crevice which is “preferred” as an oviposition site for single eggs is 0.48 


+ 0.0082 mm. 
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The Mussels of the Mississippi River 


Henry and Annette van der Schalie 
Museum of Zoology, University of Michigan, Ann Arbor 


There have been a number of mussel surveys (Smith, 1889; Coker, 1914; 
Grier and Mueller, 1922-23; Grier, 1922, 1926) in the Mississippi River to 
determine the relative value of these animals as a source of pearl button mate- 
rial. Other studies (Cooper, 1834; Galtsoff, 1924; Wiebe, 1927; Ellis, 1931) 
were concerned more with general biological problems involving ecology, lim- 
nology and fisheries. Several valuable lists (Pratt, 1876; Call, 1885; Grant, 
1885; Baker, 1903, 1905; Shimek, 1921; Dawley, 1947) furnish good records 
of species from various parts of this river. However, there has not been a 
single published report which gives an account of the distribution of these 
animals throughout the productive area of the main stream. A comprehensive 
survey made by Max M. Ellis and his staff during the summers of 1930 and 
1931 now makes possible a report on those collections. These records are the 
only inclusive source of information concerning this unusually rich assemblage 
of naiades in our largest river. 


Anyone who has collected without adequate equipment in a major river 
will appreciate the many difficulties encountered. The late A. E. Ortmann, 
who was perhaps the most outstanding worker with the naiad fauna, clearly 
indicated this predicament in a letter (October 2, 1914) to Bryant Walker 
where he wrote as follows: 


“ , . In the Tennessee at Concord, Knox County, I got very little; did not find the 
right place. The river should be worked with the help of a power boat! I hired a boat 
but spent the day chiefly in rowing against the current, which I enjoyed, but which did 
not furnish any Naiades.” 


In contrast to this situation, Ellis and his staff used a floating laboratory 
(U. S. Quarterboat Number 348). Their survey covered about 700 miles of 
river between Cairo, Illinois (in the extreme southern tip of the state at the 
mouth of the Ohio River), and Point Au Sable, Minnesota. Dredging was 
accomplished throughout this vast stretch with the use of a catamaran. The 
sampling apparatus as described by Ellis (1931: 4) consisted of “self-closing 
dredges which covered 6 square feet of river bottom and brought up the entire 
sample—that is, the sand, mud, gravel of the bottom with all of the contained 
mussels and other forms of life—and as these samples were then carefully 
examined by trained observers, these data are considered quite reliable. Thou- 
sands of individual dredgings were made. The dredge work was supplemcnted 
by hand collections (polliwogging, raking, and sieving). In fact, every effort 
was made to locate mussels of any and all sizes. . . .” Ellis (193la: 2) also 
stated: “The entire survey therefore finally extended from Quincy, Illinois, to 
Point Au Sable, Minnesota, in Lake Pepin. Collections and observations were 
made at 254 different stations.” 
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The river bed examined in this study really represents the o2ly7 conceivabty 
ptoductive portion of the main Mississippi. Below the mouth of the Missouri 
River, the Mississippi River has teen poor in mussel productcn because of the 
tremendous loads of erosion silt carried into it from the extensive treeless 
plains dr irained by the Missouri River. Collecting in this heavily si'ted lower 
portion of the Mississippi is usually possible only in sloughs along shore. 


Ellis (1931b) reported that during the six years prior to 1930 there was 
very slight natural replacement of fresh-water mussels in the Mississippi River 
system. He found evidence that some of the “mud-loving” species became 
numerous in regions of the upper river where silt accumulated beh’nd dams 
and similar obstructions. In areas where adult mussels were found in the 
gravid state he found a large percentage of those animals heavily infected 
with bacteria and infusoria which destroyed the young in the gills of the 
mother. This sterilization of the gravid females was invariably found where 
municipal and industrial wastes were dumped into the river. Another serious 
cause of depletion is the large amount of erosion silt that is being deposited 
in large areas of the river bottom. He suggested that if these conditions con- 
tinue the Mississippi may become as devoid of mussels as is the Missouri at 
present. 


Before considering the results of the Ellis survey in more detail, some 
general information about the Mississippi fauna is in order. In Table I, the 
Mississippi mussels are shown to be a remarkably uniform assemblage which 
also has generally been referred to as the “Interior Basin” fauni. Bryant 
Walker (1913: 18) stated that “the fauna of the Mississippi Valley, from 
one end to the other, is a substantially homogeneous fauna, varying simply in 
the number of species in different parts of its extent.” A map (Map 1) has 
been prepared to show graphically something of the extensive area mbhabited 
by this common mussel assortment. C. T. Simpson, Bryant Walker and A. 
E. Ortmann, outstanding workers in this field, have contributed largely to the 
development of our concepts of geographic distribution. The process of get- 
ting an appreciation of the various distribution patterns has be:n slow, and 
progress is made only when accurate information, such as is supplied by the 
Ellis collections, becomes available. 


Simpson (1895: 342) divided the North American naiades into three 
great faunal groups. Since the inception of his original work many detailed 
tiver surveys have been made, so that now at least six major areas with distinc- 
tive and endemic forms can be delimited. In the following cryptic arrange- 
ment it should be clearly understood that there are several finer dist’nctions 
which will need to be clarified as more and better information about sone of 
these larger zones is accumulated. Boundaries roughly indicated in Map 1 
will also have to be drawn in more Cetail eventually. But the information as 
given will serve to provide some appreciation of the basic relation of the Mis- 
sissippi fauna to the distinctive areas that lie either within it or around it. 
With this limitation in mind we can then define the following regions: 


I. Atlantic—The fauna of this area is relatively meager in th: number of 
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species it contains. It is characterized by a preponderance of species in the 
genus Elliptio. There are also several distinctive forms which have counter. 
parts in the Mississippi fauna from which they were most likely derived (see 
Walker, 1913: 21-22). As shown in Map 1, this assemblage has two com- 
ponents, a northern and a southern, with an apparent division of these two in 
the region of the Potomac River and Chesapeake Bay. The southern region 
includes the streams flowing to the Atlantic Ocean from the James River 
(Virginia) south to the Altamaha (Georgia). The latter stream has several 
strikingly endemic species (such as Elliptio spinosus and Elliptio shepard: 
anus) and this drainage may represent a special unit within this province. 
Similar endemic forms occur in Lake Waccamaw (North Carolina) and in 
the headwaters of the James River. 


II. Pacific—The mussels of the rivers draining to the Pacific Ocean are 
relatively few in species. The fauna, in addition to several peculiar forms of 
Anodonta, is characterized mainly by the presence of Gonidea angulata and 
Margaritifera margaritifera. More detailed divisions of the region as a whole 
are given by Junius Henderson (1931). 


III. Mississippi.i—As already indicated, this fauna has an immense distri- 
bution. Nowhere is there so extensive an area with such a wonderfully rich 
naiad fauna. It should be pointed out that this Interior Basin fauna actually 
permeates both of the succeeding (IV and V) regions and that the distinc- 
tive species in those areas are usually in addition to the Mississippi species 
they contain. Regarding the widespread occurrence of Mississippian species, 
Ortmann (1924: 38) stated: 


“There are a large number of them, which are very widely distributed, without point- 
ing to any particular river system, and this holds good for all those, which are rather 
uniformly found in the “interior basin” (to which Duck River belongs at the present 
time). That is to say, chiefly in the Ohio, Cumberland, and Tennessee below and above 
the Walden Gorge.” 

IV. Ozark.—This area includes mainly a land mass recognized as having 
protruded above the several embayments that engulfed this interior region in 
geologic time. Special elements of this fauna usually have their counterpart 
in the Cumberland assemblage. Characteristic species, such as Ptychobran- 
chus clintonensis and Arkansia wheeleri, among others, indicate that the Ozark 
is distinctive. 

V. Cumberlandian—Ortmann (1924) has clearly shown how a striking 
number of endemic genera and species occupy this region. Genera such as 
Conradilla, Pegias and Lexingtonia give evidence that the embayments may 
have surrounded the Tennessee and Cumberland headwaters but that this land 
mass must have remained well above the sea like the Ozark region. Yet. there 
is an influx of the Interior Basin fauna into this assemblage (Ortmann, 1925; 
van der Schalie, 1939) so that the combination of the two groups produced at 
Muscle Shoals at least twice the number of species known to comprise the 
Interior Basin fauna itself. 


VI. West Floridian or Appalachicolan—tIn southeastern Ababama and 


northwestern Florida there is a naiad fauna with forms (Quincuncina, Mar- 
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Map 1.—The relatively large area in the United States inhabited by the Mississippi or “Interior Basin” 
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garitana hembeli, Medionidus kingi, etc.) that readily distinguish it from the 
Mississippian. ‘This assemblage (van der Schalie, 1940) has been shown to 
have about half of its species of Mississippian origin, one-fourth with southern 
Atlantic affinities, and the remaining fourth consisting of endemic genera and 
species. If one considers the unique position of the genera Plectomerus and 
Glebula there may be another subdivision of this region which would extend 
through some of the rivers (exclusive of the Alabama drainage) that flow to 
the Gulf from western Florida to Texas. 
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Map 2.—Fourteen zones in the Mississippi River from which mussels were collected 


by M. M. Ellis (see Table I). 
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The foregoing brief account of the major mussel assemblages reveals that 
the Mississippi or Interior Basin fauna occupies an unusually extensive area 
and that it has managed to penetrate into most of the other faunal regions. 
Evidence (Walker, 1913; Ortmann, 1913; van der Schalie, 1939 and 1945; 
Deevey, 1949) has been adduced to indicate that where there have been mix- 
tures of some of these farina! elements it has g-nerally been due to former 
stream confluence. It is considered significant that in the extensive coll-ctions 
reported for the whole of the upper Mississippi, this fauna remains so striking- 
ly uniform and characteristic. It contains no species from any of the other 


faunal regions. 


As has been stated previcusly, some 254 stations were established in the 
course of this survey of the main portion of the river, but only 86 of these 
localities yielded mussels. Even with this reduced number, it would be diff- 
cult to enumerate the species taken at each station. In a river as large as th> 
Mississippi, faunal changes are apt to be gradual and, as a consequence, the 
stations can be grouped into some 14 zones of the river. Map 2 indicates the 
seyment of the river occupied by each cf these zones, and Table I presents a 
complete list (with numbers) of the species taken in them, proceeding froim 
the headwaters towards the lower reaches of the river. Table II contains refer- 
ences to figures of the species considered in this report. In order to make ir 
possible to enter directly into a discussion of some of the distributional aspects 
of this chart, the list of the stations represented in each zone can best appear 
as an appendix. 


Table I shows that 39 species and 25 genera of mussels were found in the 
main part of the Mississippi River. A recent paper by Dawley (1947) con- 
tains a list (her Table I) of the species in the “Mississippi River bzlow Min- 
neapolis” and it is interesting to note that she reported essentially the same 
assemblage (species marked with an asterisk in Table I) as is recorded in the 
Ellis collections. Small discrepancies appear when a few species that are not 
normally present in a large river are found there under unusual circumstance;. 
Other minor differences result, for the most part, from the various interpreta- 
tions of the relative taxonomic value of characters in certain closely related 
forms. In such cases it becomes necessary to evaluate both the systematic and 
the distributional differences existing among faunal lists. With a reasonable 
appraisal of these slight variations it is obvious that the assemblages are very 
uniform. In an effort to evaluate the records presented here in terms of those 
etablished by others, the following appraisals are given. 


Grier and Mueller (1922: 46-49, 96-103) list 63 species as the numbe- 
authentically reported inhabiting the main Mississippi River. They compiled 
their list carefully using all of the records available to them ar that t'me. 
Their compilation is of definite value and because it includes mo-t of the 
published records it can serve best for comparative purposes. However, the 
discrepancy between 39 species taken by Ellis in his complete and thorough 


survey, and the two dozen more included in their compreheasive enuneration, 
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is too great to ignore. Such differences are readily appreciated if we evaluate 
these tabulations in terms of what is known of the ecology of the species. Even 
the Ellis list, as shown in Table I, contains a few species which are obviously 
not a normal part of a large river assemblage and they must be regarded mere- 
ly as occupying suh a habitat under special circumstances. Stated in a more 
practical way, one would expect much success in obtaining an adequate series 
of animals of Alasmidonta marginata, Actinonaias ellipsiformis or Carunculina 
parva, from the main portion of the Mississippi River (see Table I) for 
special purposes, such as experimental work. These speices are known to be 
inhabitants of smaller rivers and they are really not to be considered common 
to this large stream. A few specimens of each appear in Zone I only, which 
indicates that we are approaching the very edge of their normal range in dis- 
tribution. 


TaBLe II.—References from F. C. Baker’s Wisconsin Report (1928) to figures 
of mussels which are present in the Ellis collections. 


. Fusconaia ebenus 

. Fusconaia undata 

. Megalonaias gigantea 
. Amblema peruviana 
. Quadrula pustulosa 


Quadrula quadrula 


Quadrula nodulata 
. Quadrula metanevra .... 
. Tritogonia verrucosa ae 
. Cyclonaias tuberculata granifera ...... 
. Plethobasus cyphyus 

. Pleurobema cordatum coccineum .- 
. Elliptio crassidens 
. Elliptio dilatatus 

. Arcidens confragosus 

. Lasmigona complanata - 

. Anodonta corpulenta 
. Anodonta imbecillis 
. Simpsoniconcha ambigua ... 
. Alasmidonta marginata 

. Strophitus rugosus 

. Obliquaria reflexa 

. Obovaria olivaria 

. Actinonaias carinata 

. Actinonaias ellipsiformis 

. Truncilla truncata 

. Truncilla donaciformis ... 

. Plagiola lineolata 

. Leptodea fragilis 

. Leptodea laevissima 

. Proptera alata 

. Proptera capax 

. Carunculina parva 

. Ligumia recta latissima ... 

. Lampsilis anodontoides 

. Lampsilis anodontoides fallaciosa 
. Lampsilis siliquoidea 

. Lampsilis ventricosa 

. Lampsilis higginsii 


Plate 41, figs. 
Plate 40, figs. 
Plate 47, figs. 
Plate 41, figs. 


Plate 44, figs. 1 6. 


Plate 46, figs. 4; 44, figs. 2-4. 


Plate 45, figs. 
Plate 48, figs. 
Plate 50, figs. 
Plate 51, figs. 
Plate 49, figs. 
Plate 54. 
Plate 57, figs. 
Plate 55, figs. 
Plate 63, figs. 
Plate 60, figs. 
Plate 66. 
Plate 68, figs. 
Plate 70, figs. 
Plate 71, figs. 
Plate 73, figs. 
Plate 76, figs. 
Plate 76, figs. 
Plate 77, figs. 
Plate 85, figs. 
Plate 78, figs. 
Plate 79, figs. 
Plate 79, figs. 
Plate 80, figs. 
Plate 83, figs. 
Plate 82, figs. 
Plate 84, figs. 
Plate 86, figs. 
Plate 87, figs. 
Plate 88, figs. 
Plate 89, figs. 


Plate 89, figs. 5 


Plate 48, fig. 7. 
Plate 95. 
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Since the tabulation given by Grier and Mueller (1922) is so inclusive it 
would be advantageous to consider their list to indicate which of the species 
are only incidentally or accidentally a part of this fauna. In the light of the 
recent work by Ellis such an appraisal is both justified and warranted. The 
following 14 species given by Grier and Mueller inhabit smaller streams and 
are not normally abundant in the main portion of the Mississippi: 


Amblema costata Alasmidonta calceolus 
Fusconaia flava Alasmidonta marginata 
Pleurobema cordatum coccineum Carunculina parva 
Pleurobema clavum Actinonaias ellipsiformis 
Lasmigona compressa Micromya iris 
Anodonta grandis Lampsilis fasciola 
Anodontoides ferussacianus Dysnomia triquetra 


Three other species, Anodonta suborbiculata, Ligumia subrostrata, and Obo- 
yaria rétusa, ate not found on the mussel bels of the main stream. The first 
two occasionally inhabit sloughs along the shore, while O. retusa belongs with 
the Ohio fauna. A further reduction in the number of species is brought about 
when we consider that forms are listed as good species which probably should 
not receive such recognition. In this latter category the following species prob- 
ably should appear under a single specific name: (1) Quadrula pustulosa 
includes Q. pustulosa prasina; (2) Quadrula quadrula includes the form fra- 
gosa; (3) Tritogonia verrucosa includes nobilis; (4) Quadrula matanevra in- 
cludes wardii; (5) Cyclonaias tuberculata includes the form granifera; (6) 
Pleurobema cordatum, catillus and pyramidatum are all aspects of the same 
species, and their listing as distinct species is certainly doubtful; (7) Lampsilis 
orbiculata and Lampsilis higginsi, as R. E. Call (1898: 493) suggested, are 
in all probability two names for the same species. This process of combining 
names reduces 15 nominal species in the Grier and Mueller list to 7. If we 
add to the 8 names thus eliminated the 3 species previously mentioned as not 
in the main stream and the 14 that inhabit smaller rivers, their compilation is 
reduced by 25 species, and we are left with a list of about 38 which seems to 
be closer to the actual number in the Mississippi proper. 

In all of the lists presented, there are a few species inhabiting the main 
stream which occur so rarely that it seems a matter of chance whether or not 
they are found. Among these infrequent species are the following: Cumber- 
landia monodonta, Elliptio crassidens, Plethobasus cyphyus, Arcidens con- 
jragosus, Lasmigona costata, Simpsoniconcha ambigua and Leptodea leptodon. 
Of these, Lasmigona costata is not likely to occur in the Mississippi below 
Lake Pepin as is indicated by its absence in the Ellis collections. Although it 
is recorded by Dawley (Table 2, page 676) and also by Grier and Mueller 
(1922: 97), the latter authors stated that they found L. costata only above 
Lake Pepin. 

With some general agreement established for the approximate number of 
species normally found in the main portion of the Mississippi River, it is of 
interest to consider how significant and reliable are the patterns shown in the 
distribution chart (Table I). Although there are several factors that consider- 
ably influence the allocation of some of the species in this river, the Ellis sur- 
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vey is sufficiently extensive to give a comparatively reliable set of records. 
Undoubtedly, similar data taken prior to the turn of the last century would 
be preferable by way of revealing more exactly the components of the original 
fauna. As shown by Ellis (1931b), the pressure of intensive mussel collect- 
ing, pollution from large cities, construction of wing dams, and the influence 
of the immense impoundment produced by Keokuk Dam, — all are important 
factors that tend to alter the original patterns. However, no similar survey 
was made and these data must serve to give some of the information necessary 
to the solution of these and related problems. 


The several lists previously mentioned agree essentially with the tabulations 
made for corresponding zones in Table I. Furthermore, many faunistic stud- 
ies of mussels indicate that under natural conditions the various assemblages 
for different parts of a drainage system tend to remain rather constant. It has 
been the experience of most students of this group that such habitats as creeks, 
small, medium, and large rivers, have species associated with those habitats. 
A more detailed account of how little qualitative change does take place in 
nature has been given by Van Cleave (1940). During twenty years of obser- 
vation of the mussels inhabiting a small stream in Illinois he found thar 
“twenty-eight species of Unionidae maintain themselves in highly characteris- 
tic habitats and in fairly high concentrations of total numbers of individuals.” 
The definite way certain species are associated in various parts of a drainage 
system and the sequence in which they appear under natural conditions have 
shown repeatedly that these patterns are not accidental but regular enoug': to 
be predictable. 


The data supplied by the Ellis collections establish the species inhabiting 
the Mississippi River and reveal their relative distribution. The species, as rep- 
resented in Table I, can thus be grouped into the following categories: 


I. Species common throughout the main river: 


. Fusconaia ebenus . Anodonta imbecillis 
. Fusconaia undata . Obliquaria reflexa 

. Megalonaias gigantea . Obovaria olivaria 
Amblema peruviana . Truneilla truncata 
. Quadrula pustulosa . Truncilla donaciformis 
Quadrula quadrula . Plagiola lineolata 
. Quadrula nodulata . Leptodea fragilis 
. Quadrula metanevra . Leptodea laevissima 
Tritogonia verrucosa Proptera alata 
J Lasmigona complanata . Ligumia recta latissima 
. Anodonta corpulenta . Lampsilis anodon:-ides 
23. Lampsilis anode cides fallaciosa 


DORN AVAWN 


II. Species with a wide range but seldom occurring in large numbers in this river: 


24. Cye's2aias tuberculata granifera 27. Simpsoniconcha ambigua 
25. Plohobasus cyphyus 28. Proptera capax 
26. Ar.idens confragosus 29. Lampsilis higginsi 
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III. Species at present limited only to the upper half of the stream, mainly in Zones 
I and IV: 


30. Elliptio dilatatus 32. Actinonaias carinata 
31. Strophitus rugosus 33. Lampsilis siliquoidea 
34. Lampsilis ventricosa 


IV. Species not to te considered a regular part of this fauna: 


35. Elliptio crassidens 37. Alasmidonta marginata 
36. Pleurobema cordatum coccineum 3. Actinonaias ellipsiformis 
39. Carunculina parva 


It is not difficult to appreciate that unless distribution ranges, as indicated 
above, are considered there is apt to be a wide variation in the number of 
species credited to the Mississippi. Between Zones VI and VII of the Table 
an abrupt change in the number of species is seen, with an average of 27 above 
this place and only 17 below Zone VI. Although this reduction is partly 
accounted for by the fact that the number of species that have a wide range is 
really only 22, there is also the possibility that changes brought about by 
human influence are responsible for this reduction in the lower portion of this 
river. 


The Lake Pepin region has been studied in some detail by Grier and 
Mueller. This so-called “Lake” is not a lake in the usual sense but it is 
rather an immense widening of the river which has been referred to by Coker 


(1914) as a “river-lake.” Galtsoff (1924: 347) described Lake Pepin a “a 
natural lake about 25 miles long and from 1-3 miles wide.” Except for minor 
differences the mussels inhabiting Lake Pepin are the same as those that in- 
habit the main river. There was little reason to assume, as did Grier and 
Mueller, that any marked degree of stunting would occur in this particular 
river-lake. In their studies of size reduction of lake species, Brown, Clark and 
Gleissner (1938: 700) stated: “The degree of stunting in Lake Erie for all 
species studied is definitely correlated with the degree of exposure found in the 
habitats. The more stunted individuals were found in the more exposed lake 
habitats.” Furthermore, in their attempts to test whether Ortmann’s Law 
(which states that certain mussels become more obese progressively in a down- 
stream direction) could be applied to the naiades of the Lake Pepin region, 
Grier and Mueller found that evidence from their tables conflicted with the 
results obtained previously by Ortmann (1920) and Ball (1922). There were 
apparently two difficulties in their method of getting conclusive data from 
measurements of the naiad fauna of this region. One factor that would make 
such an appraisal difficult was that all of the mussels belonged to the single 
“large river” assemblage, and the results could not be as evident as they would 
have been had those large-river species been compared with species taken far- 
ther upstream in a small-river or medium-river environment. A more impor- 
tant consideration in this connection is the basic need for providing data on the 
age of the specimens used for comparative purposes. A study of the tables 
given by Brown, Clark and Gleissner and those used by Grier and Mueller 
(1926) reveals clearly the significance of collecting random samples and of 


4 (2) 


1 Zones 


1950 VAN DER SCHALIE: MiIssissipPI RIVER MUSSELS 459 


placing the specimens measured into proper age groups. In all such statistical 
studies it is necessary to allocate the specimens according to their proper year- 
classes in order to have a proper basis for comparison. 


Most of the Mississippi River species listed in Table I are relatively dis- 
tinct. The form name fallaciosa is used with Lampsilis anodontoides to indi- 
cate the smaller, green-rayed variety that occurs near shore in quiet waters 
under slough-like conditions. Typical Lampsilis anodontoides lives more often 
in the main stream where it inhabits sand and gravel bars. Some workers 
prefer to consider fallaciosa a good species, while others recognize it only as an 
environmental form of Lampsilis anodontoides. There are arguments in favor 
of both usages but only a careful study of these animals, in which transplant- 
ing experiments might well be used to advantage, can determine the specific 
or non-specific status of this form. 


Other taxonomic problems revealed in working with the mussels of this 
large-river habitat concern the distinctiveness of some of the species that again 
are known to vary according to Ortmann’s Law in their up-stream and down- 
stream position. In this Mississippi fauna there are several cases to which 
this problem applies. One of the most typical is that of Amblema costata 
versus Amblema peruviana. All of the Ellis lots were the large-river form, 
Amblema peruviana, but farther upstream Dawley reported Amblema costata. 
The more swollen peruviana form, with its forward thrust umbones, inhabits 
the large river. Since there are intergrading specimens, the problem as to its 
specific distinctiveness from Amblema costata remains an open question. A 
similar problem is prevalent among the Anodonta of the Mississippi. Al! of 
the Ellis collections containing Anodonta had A. corpulenta, but farther up- 
stream Dawley reported Anodonta grandis. Although there seems to be a 
greater likelihood that these species are distinct, there is a definite need for 
more careful studies to determine their interrelations. Similar problems of in- 
tergradation exist among the various forms (coccineum, catillus, and pyramr- 
datum) of Pleurobema cordatum. However, the species of this genus are so 
uncommon in the Mississippi (see Table I) that the complexities within that 
group could be studied to better advantage in the Tennessee River (van der 
Schalie, 1939). 


The several surveys of the Mississippi emphasize that the changes brought 
about in this drainage through adverse conditions, such as silting, pollution, 
intensive exploitation of the mussel fauna, power dam construction, etc., are 
all tending to alter decidedly, as well as to reduce, the original fauna. The 
records provided by the Ellis collections will prove of inestimable va'ue in 
studies for which an appreciation of original conditions is necessary. While 
some areas have been altered greatly and even ruined in the creation of in- 
imical conditions for bottom dwelling organisms (Ellis, 1931b), the stations 
established by his survey are sufficient in number and cover a wide enough 
area to make the data reliable. Further studies to indicate the shifts in the 
mussel populations within some of the regions being altered would be of vital 
interest. A recent publication by Lloyd Smith (1949) reveals a renewed 
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activity in the fishery problems of the Mississippi River. Th> intimate relation 
of fish distribution to the mussels carried by fishes as parasites suggests that 
the data obtained in one field could prove of considerable value in the other. 
A better understanding of fish host relationship has been an unfortunate omis- 
sion in most studies involving the ecology and distribution of mussels. Many 
cpportunities exist in this naiad group for special studies in such fields as lif2- 

history, ecology, and morphology in the broadest sense. Under the existing 
conditions of rapid and extensive environmental changes few fields are more in 
need of accurate information. It is especially urgent to procure data about 
this fauna prior to the many transformations that have been and are being 
introduced. 

It is surprising that in spite of the intensive mussel fishery that centered in 
this river for so many years, a reliable account of the naiades in the main por- 
tion of the Mississippi has never appeared. Dr. Ellis and his <t-ff have 
rendered a valuable service both in the accumulation of this data and in their 
helpful spirit in providing these records for publication. 


Mississipp1 RivER—LOcALITY DaTA 


Zone I. Lake Pepin Area 
Miles below 
St. Paul, Minn. 
63.1 Lake Pepin; 100 yards off Minnesota shore at Point Au Sable Light, 
114. mi. below Frontenac, Goodhue Co., Minn.; depth 0.5 meters. 


66.2 Lake Pepin; near shore on upstream side of the point above Lake City, 
Wabasha Co., Minn. almost opposite Stockholm, Wis.; depth 0.6- 
1.0 meters; bottom sandy with vegetation. 


Lake Pepin: Minnesota side, near rocky shore above Lake Pepin Foot- 
light (950), 2.2 mi. below Pepin, Pepin Co., Wis.; bottom sandy. 


Lake Pepin; between the channel and the vegetation on the Wisconsin 
side opposite and a little below Lake Pepin Footlight (950), 2.5 mi. 
below Pepin; depth 1.8 meters. 


Lake Pepin; 1/2 mi. below Light 950; 20 feet off Wisconsin shore in 
thick growth of water vegetation; 3.1 mi. below Pepin. 


Zone II. Area below Lake Pepin 


Second slough below Chippewa Valley Light (949), 114) mi. above 
Wabasha, Minn.; Buffalo Co., Wis.: depth 1.2 meters. 


Thirty feet off shore at Wabasha, Wabasha Co., Minn., just below 
bridge; depth 1.0 meter. 


Wisconsin side between first and second wing dams above Crats Island 
Light opposite (944), 1 mi. below Wabasha; bottom fine sand and 
some silt. 


To Wisconsin side of channel, just above and below Teepeeota Point 
Lighted Buoy 2, (939), 3 mi. below Wabasha; bottom sand, mud 
around the buoy; depth 1.4 meters. 


* Exact mileage not known. 
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relation 

sts that 

e other. On Wisconsin side between the pair of short wing dams between the 

fe omis- dams marked with Island No. 35, Buoy 2, (935) and Island No. 

Many 34, Buoy 2, (935a), 1.5 mi. above Alma, Buffalo Co., Wis.; bottom 
sandy silt. 

as life. 

existing Minnesota side at head of Island No. 37 near Beef Slough mouth Buoy 

more te 1, opposite (926c), 1.2 mi. above Alma; pollywogged. (Beef Slough 
is also in Buffalo Co., Wis.). 

a about 

e being Minnesota side close to sandy shore near Beef Slough mouth Buoy 1, 
opposite (927), .9 mi. above Alma, Buffalo Co., Wis.; bottom sandy. 

ered in . On Wisconsin side just above Alma Light above (926), -ottom with 

in por- silt 3 or 4 feet out from shore line; .1 mi. above Alma. 

fF have : Near Wisconsin shore just below Alma Light above (926), Buffalo Co., 


in. their Wis.; bottom: rocks in sand and mud. 


On Wisconsin side, 14 mi. below Alma Light above (926); bottom 
mud with some gravel and very little silt. 


In channel at Alma, Wisconsin Daymark 925, Buffalo Co., Wis. 


Zone III. La Crosse Area 


e Light, One mile upstream from Dakota, Winona Co., Minn.; two beds of 
eters. mussels between a pair of wing dams off the west shore of the river; 

the bed nearest shore on rocky bottom with mud over the rocks con- 
ke City, tained principally the Amblema peruviana; there were many good 


th 0.6- shells dead along the shore; nearer the channel end of the wing dams 
and separated from the “near shore” bed by a pair of small parallel 
sand bars is a bed of mussels containing old specimens of L. ventn- 


in Foot- 
cosa and young A. peruviana and Q. pustulosa. 


ndy. 
nn Near Minnesota shore 3.7 miles above La Crosse, Wis. at Island No. 
98 light (820). 


2.5 mi. 

La Crosse, La Crosse Co., Wis.; mussels from backwater slough near 
Wigwam Creek on Goose Island below La Crosse; on Wisconsin side 
slough known as Brownsville slough Mussels in package taken from 
muskrat shell piles. 


hore in 


Genoa, Vernon Co., Wisconsin. 


At Lansing, Allamakee Co., Iowa, just above Iowa State Fisheries 
_ above Station. 


Near Wisconsin shore 3 miles below Lansing, Iowa. 


} tow On Iowa side of river, 3.2 mi. below Lansing, Iowa; depth 1.4 meters; 


bottom rock with some mud. 


Island Lynxville, Crawford Co., Wisconsin; general region quite sandy. 


nd and 
Zone IV. Prairie du Chien Area 


At entrance of Rotten Slough on Wisconsin side of East Channel a 


1, mud little above Prairie du Chien lower buoy 1, Crawford Co., Wis.; 
bottom mud. 


* Exact mileage not known. 
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Miles below 
St. Paul, Minn. 


208.4 To island side of East Channel opposite Prairie du Chien lower buoy 
1, Crawford Co., Wis.; bottom mud. 


209.0 At end near mooring of quarterboat above McGregor, Clayton Co., 
Iowa; bottom rocky. 


209.2 Five to 300 feet off marshy shore, McGregor, Iowa, below mooring of 
quarterboat; depth 0.1 to 2.5 meters; bottom silt covered sand and 
clay. 

209.3 Ten to 40 feet off Wisconsin shore of East Channel, 400 yds. above 


Prairie du Chien Channel foot Buoy 1 (763g), Crawford Co., Wis.; 
depth 1.2 meters; bottom silt and wood debris. 


Marquette, Clayton Co., Iowa, just north of McGregor. 


212.1 Just below McGregor, Clayton Co., Iowa Day Mark below (763d); 
depth 3.5 meters; Lottom silt and sand. 


212.2 20 feet offshore; just below McGregor rock quarry; depth 1.5 to 2.5 
meters; bottom mud, with dead shells; Clayton Co., Iowa. 


Guttenberg, Clayton Co., Iowa. 


Zone V. Fairport, Iowa, Area 
Bellevue, Jackson Co., Iowa. 


381.5 Off delta at mouth of Smiths creek, opposite Island 325 foot Buoy 2 
(539b); depth 1.0 meter; bottom of gravel with stone; Muscatine 
Co., Iowa. 


25 feet off Iowa shore at U. S. Bureau of Fisheries Biological Station 
above Fairport, Muscatine Co., Iowa; depth 0.6 to 1.0 meters; bot- 
tom a firm clay. 


Fairport, Muscatine Co., Iowa. 


Zone VI. 


Keithsburg, Ill. Area 


412.0 30 yards off Iowa shore, above wing dam at New Boston Buoy 1, Mer- 
cer Co., Illinois; depth 1 meter. 


412.4 50 yards off Illinois shore, above New Boston Light below (502); depth 
1.5 meters; bottom gravel with sand or mud; Mercer Co., Illinois. 


412.5 Near Illinois shore just below wing dam at New Boston Buoy below 


(501b); Mercer Co., Illinois. 


412.6 50 yards off Illinois shore; above first wing dam below Dam 12 which 
is at New Boston Buoy (501b); Mercer Co., IIl.; depth 0.75 meters. 


413.0 100 yards off Illinois shore below second wing dam (25); above mouth 
of Edwards River, Mercer Co., IIl.; depth 0.125 meters. 

413.2 150 yards off Illinois shore; 200 yards above first wing dam (24) above 
mouth of Edwards River; Mercer Co., IIl.; depth 1 meter. 

417.1 Keithsburg, Mercer Co., Illinois; 75 feet offshore; 100 yards upstream 


from mooring. 


Above wing dam 24 at Black Hawk Island Buoy 1 opposite Keiths- 
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burg; depth 3 meters; bottom with some gravel but of mostly shifting 
sand. 


Zone VII. Oquawka, Ill. Area 


5 to 100 feet below the channel end of the first wing dam above upper 
Oquawka Light (481); bottom sand covered with about 3 inches of 
mud; Henderson Co., Illinois. 


In slough opposite Upper Oquawka Light (481), Henderson Co., Ill. 


Zone VIII. Dallas City, Ill. Area 


One-half mile upstream from Shokokon Chute Foot Float Light 452a, 
Henderson Co., IIl.; bottom one-half inch creamy silt on top of 
black, dirty sand with some gravel and many dead Musculium. 


In main channel even with the head of Dallas Island, Hancock Co., 
Ill.; bottom both mud and sand. 


75 yards west of Dallas Head Float Light 450 near foot of Island 
38514; depth 4 meters; Hancock Co., III. 


In channel a little above Dallas Head Float Light (450); bottom fine 
sand with a little gravel. 


In mouth of the old channel west of the head of Dallas Island; depth 


7 meters (scant). 


In channel half way between Dallas Head Float Light 450 and Dallas 
Island Daymark 432, Hancock Co., IIl.; bottom mud and sand. 


Dallas City, Illinois mooring, 30 feet off shore, Hancock Co., Illinois; 
depth 1.4 meters. 


On end of sand bar at mouth of the small creek just below Dallas 
City, Mercer Co., IIl.; depth 1 meter. 


Foot of Dallas Island, Hancock Co., Ill.; depth 1 meter. 


In channel off Dallas Island Foot Float Light 431, Hancock Co., IIL; 
depth 4.25 meters. 


Zone IX. Keokuk, Iowa, Backwater Area 


3 miles above Montrose, Lee Co., Iowa; near shore. 
Channel side of sea wall at Nauvoo, Hancock Co., Illinois. 
Montrose, Lee Co., Iowa; near shore. 

Near Sandusky, Lee Co., Iowa; depths 0.6, 0.3 meters. 


Iowa side of river a little off shore at mouth of Price’s Creek; depth 
0.6 meters; near Sandusky, Lee Co., Iowa. 


Lake Keokuk, 100 yards above Keokuk, Lee Co., Iowa, sea wall; depth 
9.5 meters. 


=| 
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Near the Keokuk shore just below the locks and dry dock; bottom 
somewhat rocky with a good many tin cans; Lee Co., Ia. 


About 100 feet off shore at foot of B. Street near commercial alley, 
Keokuk, Lee Co., Iowa; below the Keokuk dam and dry dock; bot- 
tom rocky. Over half the collection Lampsilis ventricosa. 


Keokuk sea wall, on downstream side, channel end; depth 9 to 10 
meters; bottom soft mud. 


Zone X. La Grange, Mo. Area 


At La Grange, Missouri (Lewis Co.); 20 feet off shore; depth 1.4 
meters. 


450 yards below La Grange, Lewis Co., Missouri; 30 feet off shore in 
moderately strong current; bottom of coarse gravel. 


Foot of Hogback Island Chute below and opposite La Grange, Lewis 
Co., Missouri; depth 2 meters. 


Zone XI. Hannibal, Mo. Area 


At Hannibal, Marion Co., Missouri; station was sand bar at head of an 
island directly across the river from place one block north of city 
light and power plant and above wing dam No. 2; depth 3.5 feet; 
bottom good clean sand; fairly coarse. 


Zone XII. Louisiana, Mo. Area 


At Louisiana, Pike Co., Missouri; along the shore on the Missouri side 
of the river just bleow the wagon bridge; Lottom of very deep, foul 
mud fairly firm but a heavy man sunk to his knees; only a few mus- 
sels, snails and Musculium found here. 


Above and below the mouth of a small creek on Missouri side of the 
river, about 0.3 of a mile above the lower end of Pharrs Island; 
Clarksville, Pike Co., Missouri; depth 2 to 2.5 meters; bottom stone 
and gravel above the creek grading to mud below the creek; a good 
mussel station with good percent of juveniles. 


Zone XIII. Golden Eagle, Ill. Area 


Peruque, Saint Charles Co., Missouri; near shore; 600 mussels, 20 
species. 

Mud channel off Martins Towhead Light; above Golden Eagle, Cal- 
houn Co., Illinois; depth 3.5 meters; bottom hard between rock out- 
crop and sand bars; mussels collected near lower end of the island. 


Zone XIV. Grafton, Ill. Area 


In channel even with the trailer dam just above the mouth of the IIlinois 
River at Grafton, Jersey Co., Illinois. 

6 miles below Grafton, Jersey Co., Illinois; 2-30 feet from shore along 
the Illinois side; bottom firm to soft mud with some cinders in the 
deeper parts; depth 3 to 5 feet. 


* Exact mileage not known. 
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Parasites of Muskrats in Maine* 


Marvin C. Meyer 


Department of Zoology, University of Maine, Orono 


James R. Reilly 
Wildlife Research Laboratory, Delmar, N. Y 


The muskrat! leads all other North American fur-bearers in total number 
taken and value received, having long ago replaced the beaver as th basic 
staple of the fur trade. Although the individual pelt may bring little return 
when compared with more valuable furs, the total annual value, because of 
the large numbers involved, exceeds that of any other fur-bearing species. Be- 
cause of the large number taken, the animal’s widespread distribution, and the 
revenue involved, many studies of problems pertinent to the animal have been 
made. Although the studies are numerous, most contain no mention of para- 
sites and relatively few are concerned with a purely parasitological study. 
Whea considering the importance and value of our muskrat, the information 
telative to parasitism is meager and fragmentary. 


The helminth parasites of muskrats have beer. known since the b-ginning 
of parasitology in North America. As far as can be determined, the first 
mention of a parasite from the host was in 1858 when Leidy reported Mono- 
stomum affine? n. sp. In 1888 he reported two additional species, one of 
which was assigned to Echinostomum echinatum (=Echinostoma revolutum) 
and the other he regarded as Amphistomum subtriquetrum, which Barker sus- 
pected as being Pseudodiscus zibethicus. 


Since the time of Leidy several studies have been made but the first exten- 
sive investigations were by Barker and his co-workers (1911-1916). These 
studies, involving descriptions of eight new species of flukes, two new tapes 
end three new nematodes, are indispensable to anyone working in this field. 
Since then several investigations, dealing with a significant number of hosts 
and/or species of helminths, have added to our knowledge of th2 distribution 
and ecology of the species of muskrat helminths. The localities represented 
in these studies incluce the Great Lakes region (Price, 1931; Ameel, 1931, 
1932, 1932a, 1934, 1942; Law and Kennedy, 1932; Swales, 1933; Penner, 
1938, 1941, 1949; Rausch, 1946; Edwards, 1949): the Gulf states (Chandler, 
1941; Penn, 1942); and Oregon (Rider and Macy, 1947). Rankin (1946), 


+ ie cooperation with the Maine Cooperative Wildlife Research Unit and published 
with the aid of a grant from the Coe Research Fund of the University of Maine. 


1 Four subspecies of Ondatra zibethica are considered: O. z. zibethica, distributed 
generally throughout North America; O. z. macrodon, confined to Delaware, the eastern 
shore of Maryland, coastal Virginia and North Carolina; O. z. rivalicia, found throughout 
the coastal marshes of Louisiana; and O. z. occipitalis, restricted to the coast of Oregon. 


2 Barker (1916) questioned this identification and surmised that it was a species of 
Notocotylus. Price (1931) considered Leidy’s Monostomum affine as a nomen nudum. 
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working in Massachusetts, published the only report of muskrat helminths 
from New England. Therefore the value of more information in this field is 
self-evident, especially in New England, and particularly in Maine. 


A review of the literature includes a total of 55 species, comprising 29 
trematodes, 8 cestodes, 12 nematodes and 6 arthropods. A complete list of 
the metazoan parasites taken from muskrats in North America is included. 
Due to the relative ease with which carcasses can be obtained, the abundance 
and diversity of the helminth fauna, the host has been found ameng the best 
for routine class autopsy. 


The importance of understanding the distribution and life cycles of wild. 
life parasites has been indicated by many writers (e.g. Allen, LaRue, Swales, 
Van Cleave). Wild animals may act as reservoir hosts for parasites normally 
parasitic in domestic animals; the general health and vitality of wild animals 
may be seriously affected; and some helminths may affect the distribution of 
of animals seasonally and geographically. Consequently any data concerning 
the occurrence of such parasites are of importance in outlining conservation 
and control measures generally. 


During the 1946-1947 trapping season, skinned muskrat (Ondatra z. @- 
bethica) carcasses taken in Maine were examined for helminths. During the 
summers of those years parasitic arthropods were collected in conjunction 
with “live-trapping” studies. A total of 127 muskrats (33 for both helminths 
and arthropods, 71 for helminths only, and 23 for Arthropoda only) was 
examined. Of the 104 total examined for helminths, 33 were from Washing- 
ton County, 70 from Penobscot County, and one from Hancock County. 
Collections of ectoparasites were made from all the Washington County ani- 
mals, from four of those taken in Penobscot County and from 23 additional 
animals from Penobscot not autopsied. 
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Parasites Recovered 
TREMATODA 
Lihe, 1909 


NoTocoTyYLiNaE Kossack, 1911 


1. QUINQUESERIALIS QUINQUESERIALIS (Barker and Laughlin, 1911) Har- 
wood, 1939 
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Location: Caecum and large intestine. Eighty-one infected (78.— per 
cent). Cercariae encyst upon snails or vegetation (Herber, 1939, 1942). 


2. NorocoTYLUS FILAMENTuS (Barker, 1915) Harwood, 1939 


Location: Large intestine. Thirty-six infected (35.— per cent). Life 
cycle unknown. 


NubDACOTYLINAE Barker, 1916 
3. NUDACOTYLE NoviciA Barker, 1916 


Location: Large intestine. Six infected (6.—: per cent). Cercariae encyst 
upon vegetation (Ameel, 1944). 


PARAMPHISTOMATIDAE Fischoeder, 1901 
PsEUDODISCINAE Nasmark, 1937 


4, PSEUDODISCUS ZIBETHICUS (Barker and East, 1915) Fukui, 1929 


Location: Caecum. Forty-seven infected (45.+ per cent). Life cycle is 
unknown but if it conforms to that of closely related species, infection is 
acquired through eating metacercarial infested plants. 


EcHINOSTOMATIDAE Looss, 1902 
EcHINOSTOMATINAE Looss, 1899 


5. ECHINOPARYPHIUM RECURVATUM (Linstow, 1873) Lithe, 1909 


Location: Small intestine. Nineteen infected (18.+ per cent). Cercariae 
reencyst in snails (Bittner, 1925, Mathias, 1927, Harper, 1929, Rasin, 1933). 


6. ECHINOSTOMA REVOLUTUM Froelich, 1802 


Location: Small intestine. Twenty-two infected (21.+ per cent). Infec- 
tion acquired through eating infected gastropods, finger nail clams, Rana spp. 
and Ameiurus melas (Jchnson, 1920, Krull, 1935, Beaver, 1937). Rankin 
(1939) reported cercariae emerge from various species of pulmonate snails, 
e.g. Pseudosuccinea columella, to encyst in the same or other snails or tad- 
poles. 


PLAGIORCHIIDAE Lihe, 1901 
PLAGIORCHIINAE Lihe, 1901 
7. PLAGIORCHIS PROXIMUS Barker, 1915 


Location: Small intestine. Six infected (6.— per cent). The cercariae 


actively penetrated chironomid, dragonfly, mosquito larvae and mayfly naiads, 
from which the definitive host gains infection (McMullen, 1937). 
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CESTODA 


HYMENOLEPIDIDAE Fuhrmann, 1907 
HyYMENOLEPIDINAE Ransom, 1909 


8. HYMENOLEPIS EVAGINANA® Barker and Andrews, 1915, emend. Baylis, 
1935 


Location: Small intestine. Forty-three infected (41.+ per cent). Life 
cycle unknown. 


9. CYSTERICERCUS sp. ? 
Location: Liver. One infected (1.— per cent). 
NEMATODA 


TRICHOCEPHALIDAE Baird, 1853 


10. CAPILLARIA HEPATICA (?) (Bancroft, 1893) Travassos, 1915 


Location: Liver. Eighteen infected (17.+ per cent). The location of the 
eggs and their morphology definitely established them as a species of Capillaria. 
The eggs, when teased out of the whitish serpentine lesions or cleared and 
measured in situ averaged 57 x 30 w (50.4-79.8 mw x 25.2-33.6 uw), and the 
architectural sculpturing cf the shells agree with the description given by 
Faust (1935) for the eggs of C. hepatica. But since no worms of the genus 
were taken, despite the fact the eggs strongly suggest C. hepatica, it seems best 


to include only a tentative specific determination. 


Spiruroid nematodes, which Dr. G. Dikmans, BAI, USDA, Washington, 
DC, has tentatively identified as an undescribed species of the genus Gon- 
gylonema were found in the stomach wall, chiefly between the muscular layers, 
of three (3.— per cent) muskrats. Dr. Dikmans, in a communication of 6 
July 1948 stated, “.. . a report on it will probably appear in one of the forth- 
coming issues of the Proc. Helm. Soc. Washington.” 


ARACHNIDA 
PARASITIDAE 
PARASITINAE 


11. LAELAPS MULTISPINOSUS Banks, 1910 


Location: External. Fifty-five infested (98.+ per cent). 


Check List of Snecies of Parasites, Exclusive of Protozoa 
Previously Reported from Muskrats in North America 


(Numbers in parentheses refer to authors in the references who reported the species) 


3 There have been several attempts to subdivide the unwieldy genus Hymenolepis, 
which in 1947 contained 344 species (Rider and Macy). The plan which appears to be 
gaining in favor involves subdividing the genus into three subgenera, viz. Hymenolepis, 
Echinocotyle and Drepanidotaenia. Following this plan the current Hymenolepis evaginata 
would then become Hymenolepis (H.) evaginata. 
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Alaria mustelae Bosma, 1931 (1, 48, 82) 

Allassogonoporus marginalis Olivier, 1938 (58) 

Amphimerus pseudafelineus (Ward, 1901) Barker, 1911 (67) 

Apophallus brevis Ransom, 1921 (67) 

Echinochasmus schwartzi Price, 1931 (1, 21, 22, 48, 61, 68, 82) 

Echinoparyphium contiguum Barker and Bastron, 1915 (1, 6, 11, 48, 82) 

E. recurvatum (Linstow, 1873) Lithe, 1909 (67) 

Echinostoma callawayensis Barker and Noll, 1915 (1, 11, 48, 82) 

E. revolutum Froelich, 1802 (1, 6, 11, 17, 29, 45, 48, 51, 72, 74, 76, 82) 

Fibricola cratera (Barker and Noll, 1915) Dubois, 1932 (1, 11, 48, 82) 

Levinseniella brachysoma (Creplin, 1878) Stiles and Hassall, 1901 (67) 

Mediogonimus ovilacus Woodhead and Melawitz, 1936 (67) 

Notocotylus filamentis (Barker, 1915) Harwood, 1939 (1, 6, 11, 37, 38, 48, 51, 82) 

Nudacotyle novicia Barker, 1916 (1, 6, 13, 22, 48, 61, 82) 

Opisthorchis tonkae Wallace and Penner, 1939 (29, 85) 

Paragonimus kellicottis Ward, 1908 (3, 5) 

Paramonostomum echinum Harrah, 1922 (37) 

P. pseudalveatum Price, 1931 (61, 68) 

Phagicola lageniformis Chandler, 1941 (22) 

P. nana (Ransom, 1921) Price, 1932 (21). 

Plagiorchis maculosus (Rudolphi, 1802) Braun, 1902 (67) 

P. micracanthos Macy, 1931 (67) 

P. muris (Tanabe, 1922) Yamaguti, 1933 (67) 

P. proximus Barker, 1915 (1, 6, 11, 29, 72, 74) 

Pseudodiscus zibethicus (Barker and East, 1915) Fukui, 1929 (1, 6, 11, 29, 48, 74, 82) 

Psilostomum ondatrae Price, 1931 (1, 48, 68, 82) 

Quinqueserialis quinqueserialis (Barker and Laughlin, 1911) Harwood, 1939 (1, 6, 11, 
15, 29, 37, 38, 48, 74, 82) 

Schistosomatium douthitti (Cort, 1915) Price, 1929 (6, 63, 64, 66, 67) 

Urotrema schillingeri Price, 1931 (65, 68) 


CEsTopa6 


Andrya ondatrae Rausch, 1948 (75) 

Anomotaenia telescopica Barker and Andrews, 1915 (11) 

Cladotaenia circi Yamaguti, 1935 (67) 

Cysticercus fasciolaris Taenia taeniaeformis (Batsch, 1786) ) Wolffhugel, 1911 (1, 6, 

29, 46, 48, 52, 72, 74, 76, 78, 82) 

Hymenolepis (Hymenolepis) evaginata Barker and Andrews, 1915, emend. Baylis, 1935 

(1, 6, 11, 29, 48, 61, 72, 82) 

H. (H.) ondatrae Rider and Macy, 1947 (76) 
Monoecocestus americanus (Stiles, 1895) Fuhrmann, 1932 (59) 
M. variabilis (Douthitt, 1915) Freeman, 1949 (59) 

4 A specimen of Notocotylus (== Cercaria) urbanensis (Cort, 1914) Harrah, 1922, 
reported by the latter from muskrats, was re-examined by Harwood (1939) and regarded 
as an immature Quinqueserialis quinqueserialis. Harwood concluded that the adult form 
ef Cercaria urbanensis Cort, 1914, had never been properly identified, and that the spe- 
cific name urbanensis Cort is without validity for adult trematodes unt!l the connection has 
been experimentally demonstrated. Consequently the records of the occurrence of N. 
urbanensis in muskrats by authors is open to question. 

5 Only provisionally identified by Ameel as this species of Paragonimus. 

6 Skinker (1935) reported Cysticercus talpae Rudolphi, 1819 (= Taenia tenuicollis 
Rudolphi, 1819) from muskrats, a favorite prey species of the mink, which harbors the 
adult form, but Ameel (1942), was of the opinion Skinker’s cysticerci were the nominal 
Cysticercus fasciolaris. 
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NEMATODA 


Ascaris lumbricoides Linn., 1758 (83) 

Capillaria hepatica (Bancroft, 1893) Travassos, 1915 (1, 6, 48, 61, 69, 82) 
C. ransomia Barker and Noyes, 1915 (1, 6, 11, 35) 

Dirofilaria immitis (Leidy, 1856) Railliet and Henry, 1911 (33, 78) 
Litomosoides carinii Travassos, 1919 (22) 

Longistriata adunca Chandler, 1932 (61) 

? L. dalrymplei Dikmans, 1935 (22) 

Nematospiroides longispiculatatus Dikmans, 1940 (27) 

Rictularia ondatrae Chandler, 1941 (22) 

Strongyloides ratti var. ondatrae Chandler, 1941 (22) 
Trichostrongylus calcaratus Ransom, 1911 (1, 11, 23, 35) 

Trichuris opaca Barker and Noyes, 1915 (1, 6, 11, 29, 35, 74) 


ACARINA 


Laelaps multispinosus Banks, 1909 (9, 28, 31, 78, 81) 
Listrophorus dozieri Radford, 1944 (70) 

L. americanus Radford, 1944 (70) 

L. validus Banks, 1909 (28) 

Ichoronyssus spinger Ewing, 1922 (78) 


PENTASTOMIDA 
Porocephalus crotali Humboldt, 1808 (60, 61, 62) 


SUGGESTIONS FOR MANAGEMENT 


All possible consequences should be weighed and the greatest caution exer- 


cised when meddling with the “Balance of Nature.” However, it is believed 
certain measures involving sound principles of wildlife management, if properly 
applied, are available for, at least, the partial control of some species of hel- 
minths commonly parasitizing muskrats. A review of available life histories 
of the species under consideration reveals that an important factor in the 
spread of parasitism is the concentration, under favorable conditions, of inter- 
mediate and definitive hosts at certain times of the year. In the late summer 
when the water in a marsh dries up, the gastropods, pelecypods, and amphibi- 
ans, which act as intermediate host(s) for the flukes, tend to congregate in the 
muskrat channels and potholes which then usually contain the only available 
water in the marsh. 


This reduction in the water level also results in drawing the snails nearer 
the bottom of the body of water, making them more available for the penetra- 
tion of miracidia and cercariae. Especially is this true in the case of Echino- 
stoma revolutum and Echinoparyphium recurvatum, which are known to be 
negatively phototactic. In those species of flukes where further development 
depends upon the eggs being eaten by the first intermediate host, it also results 
in increasing the possibility of the eggs being ingested by the snail host. 


Not only should the knowledge of life histories be kept in mind but also 
consideration of the justification of management practices on a “dollars and 
cents” basis must be evaluated when deciding on any management methods to 
be employed. These considerations have been kept in mind and in suggesting 
management practices only those which are also valuable in marsh management 
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for both waterfowl and muskrats have been recommended. The management 
practices involve control of water levels and controlled burning. 


One of the most direct and most productive types of marsh management 
is the control of an optimum water level. If a water level of 12 to 36 inches 
could be maintained over a marsh, increasing the depth of potholes and chan- 
nels to 30 to 36 inches or more, the following advantages would result: 1) 
prevent drying up of the marsh in periods of seasonal drought by impounding 
water which would normally run off through natural outlets, 2) prevent the 
concentration of intermediate and definitive hosts at certain seasons of the 
year, and 3) prevent initial and secondary infection by separating the snails 
from miracidia, and cercariae, some of which are negatively phototactic and 
remain near the bottom. In this connection it should be pointed out that none 
of the 24 muskrats taken from an area in which water levels were stabilized at 
moderate level, was found to be infected with Echinostoma revolutum or Echi- 
noparyphium recurvatum. 


The other method recommended is that employed by Lynch (1941) 
which he utilized a spotty cover burning by firing the marsh on drying or 
variable winds at night, during a lull in the wind, or in damp weather. He 
concluded spotty cover burning, if done under careful supervision, will not 
destroy wildlife but will improve marsh habitats to a great extent. This type 
of management would be especially valuable in the control of Nudacotyle 
novicia the cercariae of which encyst on vegetation. It is possible that the 
same practice may prove efficacious in the control of Pseudodiscus zibethicus. 
If this burning can be done at a time when the water level is low, before the 
optimum water level is established, the following results will be realized: 1) 
elimination of blank marsh areas, thus providing more emergent types of vege- 
tation when the water level is raised, and preventing a concentration of musk- 
rat populations in a few favorable locales, and 2) destruction of the meta- 
cercariae already encysted on the vegetation. 


In this connection, it is believed that the use of spotty cover burning and 
impoundment of water to maintain optimum levels offer the only possible, 
practical means for the control of parasitism. The justification of this com- 
bination of methods can readily be found in their primary improvement of 
habitat for muskrats and waterfowl which inhabit marsh areas, and their sec- 
ondary importance in controlling some of the parasites. 


SUMMARY 


During an examination of 127 muskrats (33 for both helminths and arth- 
ropods, 71 for helminths only, and 23 for arthropods only) from Maine, 
seven species of trematodes, two species of cestodes, two species of nematodes, 
and one species of anthropod were recovered. The species of Trematoda 
found together with the percentage of incidence were Quinqueserialis quinque- 
cerialis (78.—). Notocotylus filamentis (35.—), Nudacotyle novicia (6.—), 
Pseudodiscus zibethicus (45.+-), Echinoparyphium recurvatum (18.-+-), Echi- 
nostoma revolutum (21.+-), Plagiorchis proximus (6.—); the Cestoda recov- 
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ered were Hymenolepis evaginata (41.+), Cysticercus sp.? (1.—); a spcies 
ef Nematoda, probably Capillaria hepatica (17.+), and a spiruroid, tenta- 
tively identified as an undescribed species of the genus Gongylonema (3.—); 
and a species of Acarina, Laelaps multispinosus (98.+). Trematoda were 
found in 91 of the 104 (87.+ per cent) animals examined for helminths, 
Cestoda in 43 (41.+ per cent), Nematoda in 21 (20.+ per cent), and 
Acarina were collected from 55 of the 56 (98.+ per cent) examined for 
parasitic Arthropoda. Only one adult muskrat was found to be entirely free 
of parasites and two others (of the 33 examined for both ecto- and endo- 
parasites) harbored only Acarina. The last two animals were young, under 
45 days old, so it is not surprising that they were free of endoparasites. Con- 
trol of an optimum water level and controlled marsh burning are offered as 
management suggestions. 
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High Temperatures and the Seasonal Distribution of 
Precipitation and Some Ecological Conse- 


quences or Correlations 


Stephen S. Visher 


Indiana University, Bloomington 


There has long been a full awareness of the great ecological significance 
of the climatic factor, and extensive discussion of varicus aspects of this subject 
are available. Nevertheless, as additional climatic data accumulate, and espe- 
cially as they are analyzed more adequately, it is desirable to contribute from 
time to time summaries of various aspects of the climate of ecological signifi- 
cance. Two aspects are here considered, the seasonal distribution of precipita- 
tion and the frequence of relatively high temperatures. Citations are also here 
given to somewhat comparable studies of other aspects of the climate of eco- 
logical significance, and also to recent articles of possible interest to readers of 
the present study. 


SEASONAL DISTRIBUTION OF PRECIPITATION 


The annual total of precipitation is far less significant for most plants 
and animals than is the amount received in the part of the year during which 
they are most active. This is because many forms are little influenced by 
precipitation conditions when they are inactive, and most life forms are rela- 
tively dormant much of the year. 


It is well known that in the United States there are well marked contrasts 
in the seasonal distribution of precipitation but the accompanying maps con- 
tribute to an appreciation of the regional contrasts. These maps are all entire- 
ly original. The basic data for maps 1-3 are the recently published state 
averages for the forty years, 1899-1938; the basic data for maps 4-6 are the 
sums and differences between the sum for the monthly normals for 50 years 
at about 200 well distributed Weather Bureau stations. 


Map 1 shows that the driest quarter of the year is that of the winter in 
most of the country, but is the fall quarter in the Southeast and the summer 
quarter in most of the West. The spring is the driest quarter only in 
Arizona. 

The wettest season (Map 2) is the summer in more than half of the 
country but is the winter in a large western area and in part of the South, and 
is the spring in a large area extending from Texas to Indiana. 


The half-year which is wettest (Map 3) is the spring-summer in most of 
the country, winter-spring in a large western area, and summer-fall in four 
areas at or near the corners of the country. The wettest half-year is fall-winter 
in only the state of Washington. 
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The total precipitation of May and June, sometimes called early or fore- 
summer, is especially important for various forms of life, as much of their 
growth or development or multiplication occurs then. Map 4 shows the num- 
ber of inches of precipitation normally received in these two months combired. 
It shows that in a central area between 9 and 10 inches normally is received 
in these two months. Most of Florida receives a similar amount. In about 
half of the country, however, less than 6 inches is received. Much of the 
West receives less than 2 inches in these two months. 

The late summer pair of months, August-September, is drier than is May- 
June throughout most of the country. Florida is a notable exception. The 
regional contrast in the total rainfall for these two months is from less than a 
half inch in much of California to slightly more than 14 inches in southern 
Florida. A sizable central area receives an amount about midway between 
these extremes. Nearly all of the West normally receives in these two months 
less than 3 inches, nearly half of it receives less than an inch. 


Map 6, of the differences in the precipitation of May plus June over 
August plus September, is especially interesting. It shows an elongated Plains 
region extending from eastern Texas to the Canadian border which receives 2 
or 3 inches more precipitation in May-June than in August-September. Con- 
versely, a small southeastern area receives 2 to 6 inches more in late summer 
than in early summer. The heavy zero line of this map is an arc which extends 
from New England to the Gulf coast of Texas, and also a large southwestern 
area. 


Some of the correspondence or correlations between the contrasts in pre- 
cipitation shown in maps 1-6 and various ecological conditions may now be 
mentioned. Doubtless many others occur. Reports concerning them will be 
welcomed. 


1) The dry summer region in the West (Map 1) is a region character- 
ized by desert shrubs or by one or another of the western coniferous forests. 
The region in which autumn is the driest is largely a deciduous forest region. 
The dry winter region includes sharp differences in climax formations, although 
about half of it is grassland. The dry spring region (Arizona) has a consid- 
erable number of species not found elsewhere in the United States, including 
the tree cactus, many insects, birds, and some mammals. 


2) The part of the country which has its wettest season in winter (Map 
2) characteristically has conifer forest, Douglas-fir etc. near the Pacific Coast, 
and southern hard pine and cypress in the South. The part that is wettest in 
spting was originally covered largely by a deciduous forest, except in Wyo- 


ming and Utah. 


3) The northeastern and southeastern regions in which the summer-fall 
is the wettest half-year (Map 3) contains a large share of the conifer trees of 
the eastern half of the country. The large region in which spring-summer is 
the wettest half-year is about half natural grassland and half deciduous forest. 


4) The region receiving between 7 and 9.5 inches of precipitation normal- 
ly in May-June was nearly all a deciduous forest (Map 5). The region that 
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receives less than about 7 inches normally in May and June was characterized 


by three types of vegetation, depending on the amounts received. Where the 
total is 5-7 inches, in the Northeast, a mixed conifer-deciduous forest was 


characteristic; where the total is 4-7 inches in the Midwest, a grassland. Final- 
ly, in the West where the total is less than 2 inches, the conspicuous typical 
vegetation is shrub, including sagebrush, creosote or chaparral. 


5) In the southeastern region with relatively heavy late summer precipita- 
tion, long-leafed pines are characteristic (Map 5). 


6) As already mentioned, in the regions in which late summer precipita- 
tion exceeds that of early summer (Map 6) conifers are relatively common as 
compared with the nearby regions in which early summer is the wetter. The 
gtass-covered prairie and the Great Plains are characterized by an early sum- 


mer excess. 
RELATIVELY HIGH TEMPERATURES 


Although temperatures do not have the controlling influence upon plant 
and animal life that they were believed by European biologists a half century 
ago to have, they greatly influence biotic distribution. Low temperatures, 
especially the occurrence and severity of freezing, are more important to most 
of the United States than are relatively high temperatures, but high tempera- 
tures are clearly significant. Many forms of life are killed by undue heat 
partly because the loss of moisture by evaporation is much increased as the 
temperature mounts—the capacity of air for moisture is doubled by each rise 
of 18° F. Highly significant for many animals also is the fact that proto- 
plasm is seriously damaged if not killed, by coagulation, at high tempera- 
tures attained in hot sunshine. 

The following maps present various aspects of relatively high American 
temperatures. They ars based on comprehensive data recently assembled by 
the U. S. Weather Bureau. Seven of these maps are entirely new (numbers 
10, 11, 12, 13, 14, 16, 17); two are shaded redrawings of maps in the 1941 
Yearbook of the U. S. Department of Agriculture (numbers 8 and 9); map 
7 is based on a colored map in the Atlas of American Agriculture, 1928, and 
map 15 is after Hoyt: Droughts of 1936 (W. S. Paper 820, U. S. G. S. 

1938). Maps 10-13 are based on the normals for 56 years at 160 well-dis- 
tributed stations; maps 14 and 17 are based on all the records to 1936 at the 
approximately 200 first order Weather Bureau stations, and no. 16 on the 
records for 1899-1938 at several Weather Bureau stations in each state, not 


situated in large cities. 

Map 7 shows that the average July day in much of the South has a maxi- 
mum temperature of between 90° and 100°, and in most of the North one ot 
80°-90°. Near the Pacific Coast, however, the average July maxima are less 
than 70° except in southern California, where they are 70°-80°. The Gulf 
and Atlantic coasts are also less hot than a short distance inland. 


Map 8 shows that in the hottest minute of the average year, temperatures 
above 100° are general in most of the South and in much of the Midwest. 
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Maxima of 105°-110° occur in a large part of the Great Plains and maxima 
between 110° and 120° in part of the Southwest. Close to the northern 


Pacific coast, however, maxima are less than 85°. 


Map 9 shows that in the hottest minute of 40 years, maxima in excess of 
110° occurred in about a fourth of the country; a dozen small areas had 115- 
120°, and 3 had over 120°. This map shows that excessively high tempera- 
tures are as wide-spread near the Canadian border as near the Gulf of Mexico. 
This is partly because in July the day is notably longer at the north than az 
the south (about 2 hours longer at the summer solstice at latitude 49° than at 


latitude 30°). 


Map 10 shows that hot weather (daily means, that is average of day and 
night together, of 68° or higher) lasts very much longer in the South than in 
the North. Near the Gulf more than half of the days of the year have such 
high means, which are “summer temperatures.” By contrast, three northern 
areas and most of the Pacific Coast have “no real summer.’ 


Map 11, of the duration of very hot weather (day and night average of 
75° or higher), shows that most of the North normally never is that hot while 
near the Gulf more than a third of the year has this unwholesome heat. 


Map 12 shows the highest normal mean temperature (day and night aver- 
age). It reveals that the hottest normal spell near the Canadian border is 
between 65° and 70°, except in four small areas which remain below 65°. In 
the South, by contrast, means of 80° are general and a Texas area has means 
ever 84°, as has a part of Arizona and southeastern California. 


The daily duration of the hottest weather (means within 0.5° of the daily 
maximum means) is presented in Map 13, which shows that the great heat of 
the South persists for 1-2 months. In the North, however, the lesser heat of 
the warmest period is less prolonged, generally less than 25 days, in the north- 
ern West, less than 20 days. 


Map 14, like Maps 7-10, deals with the highest temperature experienced 
at the hottest time of the day, rather than with the average temperatures of 
day and night together, considered in Maps 10-13. Map 14 shows that a tem- 
perature of 90° or higher is attained on less than 5 days in an average summer 
in a sizable northeastern area, extending from northern Minnesota to northern 
New England, but that days with maxima of 90° or higher are numerous in 
the South, especially in Texas and Arizona. There on more than a fourth 
of the days in the year, 90° is attained in considerable areas. 


Temperatures in excess of 100° occur with sufficient rareness in most of 
the country not to be normal—that is for the average of many years they do 
not occur in any particular normal summer month. For example, although 
Indianapolis experiences temperatures of 100° some day during most summers, 
(June-September) the records show that July on the average does not have 
one day with 100°. In exceptionally hot summers, however, maxima of 100° 
are wide-spread. The hottest summer in most of the country was in 1936. 
Map 15 shows the number of days on which one or more Weather Bureau 
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stations in each state had in 1936 temperatures in excess of 100°; two large 
areas had more than 75 such days while one occurred only in most of New 
England. The effects of these high temperatures, which accompanied drouth, 
upon plants and animals were conspicuous. 


Map 16 is quite a different sort of map. It shows the length of the long- 
est growing season of 1899-1938 and shows that in one year in that period, 
four sizable southern areas had no frost, and that the growing season was 
long enough for the maturing of cotton (200 days) in the southern parts of 
Michigan, Wisconsin and Maine. Such long growing seasons permit the mul- 
tiplication of various insects and weeds that are normally restrained by the 
usual spring and autumn killing frosts. 

Map 17, of the highest tempera- 
tures officially recorded in the shade 
during the three winter months, shows 
that temperatures in excess of 90° 
occur in winter in part of the South 
and temperatures in excess of 100° in 
two areas near the Mexican border. 
Such high winter tempreatures as are 
shown in this map, 75°, for example, 
from Massachusetts to northern Indi- 

Map 17.—Highest temperature officially ana to central Montana, are of ecologi- 
recorded during the winter months. cal significance in stimulating too early 


spring blossoming and the coming out 
of winter dormancy by certain insects and other animals. 


It would be desirable if numerous specific illustrations were given of the 
significance of the several high temperature conditions here mapped. Special- 
ists in particular ecological groups and areas can, however, do this far better 
than the present writer, who at this point is merely attempting to facilitate 
such desirable “tie-ups” between plant and animal geography and certain 
phases of the climate, concerning which adequate data have not been readily 
available. The present article is one of several presenting phases of the cli- 
mate of the United States, with numerous maps, many of which are novel. 
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The Centennial of Charles Wright's Trip 
Through Trans-Pecos Texas 


L. C. Hinckley 


Sul Ross State College 
Alpine, Texas 


On May 31, 1849, an army wagon train under the command of Captain 
S. G. French left San Antonio, Texas, for a destination more than six hun- 
dred miles westward. Following the war with Mexico, a vast new territory had 
been acquired by the Untited States; and this wagon train was a part of an 
expedition which was to establish a permanent road to El Paso, the most im- 
portant town in the area. 


Accompanying the expedition was a timid, awkward-looking man of about 
forty who was to collect plant specimens along the route. Arrangements had 
been made by the great botanist, Asa Gray, for the army wagons to transport 
the collecting supplies and specimens of Charles Wright on the journey, but 
the collector himself had to walk the whole distance, more humiliating, he was 
compelled to rely on the generosity of the soldiers for food (Geiser, 1935). 


The wagon train arrived at the Pecos River on August 12, 1849, two and 
one-half months after leaving San Antonio. For almost forty miles it traveled 
up the east side of the river, from a point opposite the present town of Shef- 
field to another a half mile or more above the bridge on Highway 51. The 
trip westward across trans-Pecos Texas to the Rio Grande and up that river to 
EI Paso, and the return journey by a more northerly route established the trails 
for later use by emigrants and army expeditions (Fig. 1). 


At the crossing on the Pecos River Captain French says the banks were 
steep and the stream was forded with great difficulty (French, 1850). No trees 
grew along the banks and the travelers approached the water’s edge without 
realizing the presence of the river (Fig. 2). 


Leaving the Pecos about August 16, the party traveled almost twenty miles 
on the first day, reaching Tunis Creek, or as called by Wright, Escondido 
Creek. Of the type specimens collected on the first day (Geiser, 1935), all 
but one were collected by the writer and his son, Leon Hinckley, on August 20, 
1949. In the type locality Sphaeralcea hastulata was plentiful and Oenothera 
tubicula was scattered but easily found. Two days later Oenothera greggii 
pubescens was found in thick clumps along Highway 290 just west of Tunis 
Creek. The composite Zinnia anomala was not found in the vicinity. 


At present the noticeable vegetation along the old trail, remnants of which 
are still visible, consists of Flourensia cernua DC., Prosopis julifiora (Swartz) 
DC., and Scleropogon brevifolius Phil. Dwarf bushes, Spanish bayonet, and 


stunted cactus were mentioned by Captain French, but these seem not to have 
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obstructed travel. Some difficulty would be encountered by a wagon train 
attempting to follow the trail today. 

On the second day from the Pecos the party journeyed about eight miles to 
Tunis Spring, the Escondido Spring of early travelers. Here French saw a 
strong flow of water boiling out from under a shelf of rock (Fig. 3). Wright 
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Fig. 1.—Map of the trans-Pecos as shown in 1857 in Emory’s Report of the U.S. 
Mexican Boundary Commission. The route of the Wright trip followed approximately the 
solid lines, except that from the mouth of Live Oak Creek it lay up the east side of the 
Pecos River and on the return journey the party left the Pecos at Horsehead Crossing. 


Fig. 2.—The probable crossing of the Wright party on the Pecos River. The trees 
are Tamarix gallica, which have invaded within the last fifty or sixty years. 
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collected no type specimens here nor at the next camping place, Comanche 
Spring, the present Fort Stockton. The expedition was now about forty-five 
miles from the Pecos River. Here they found evidences of preceding wagon 
trains, the bones of many horses and mules being scattered about near the 
spring. The spot was on the crossroads of four great trails, one of them the 
Comanche Indian trail from the north of Mexico. 


Fig. 3.—Tunis Spring, the Escondido Spring of Wright and the early travelers. 


About ten miles farther west the wagon trains came to Leon Spring, and 
then a long journey of thirty-five miles through desolate country took the trav- 
elers to Barilla Spring. Here only one type species could be found in the 
immediate vicinity by the centenial collectors. On September 1, 1949, Dalea 
wrightit was found on the hills near Barilla Spring, probably in the exact local- 
ity where Wright made the original collection. Lack of summer rains could 
account for our not finding Dalea lachnostachys and Sida lepidota sagittaefoiia, 
which Wright found on the hills and in the valleys near Barilla Spring. An- 
other collection made by Wright in the valley of the Limpia, Galactia wrightii, 
was found in abundance on the rocky slopes near Barilla Spring on August 24, 
1949, and in the gorge of Wild Rose Pass on September 11. Three type speci- 
mens found by Wright somewhere in the valley of the Limpia, presumably 
between Barilla Spring and Wild Rose Pass, could not be found in 1949. Of 
these Polygala puberula undoubtedly occurs in the vicinity, for it has been seen 
numerous times in the Davis Mountains. The other two species, Baccharis 
wright and Dalea lasiathera, have not been collected by the writer anywhere 
in trans-Pecos Texas. 


The wagon train first crossed the Valley of the Limpia before reaching 
Barilla Spring, but no running water was found until it came within a distance 
of six or seven miles below the point where the present Highway 17 leaves the 
valley toward the town of Balmorhea. Somewhere in this vicinity Wright 
collected Eryngium wrightii, and our collection was made in the type locality 
on September 1, 1949. 
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A short distance above the entrance to the narrower part of Limpia Valley 
Wright made a collection of a rose which was named Rosa blanda (Gray, 
1850). As the train continued up the valley it detoured over the spur of a 
mountain where the present highway runs, and camp was made in a little 
valley about fifteen miles below the modern Fort Davis. The gorge around 
which the detour was made was designated by Wright as the Pass of the Lim- 
pia. On a trip three years later he called the same locality Wild Rose Pass. 
The artist who illustrated the report of the Boundary Commission (Emory, 
1857) labeled his sketch of the spot Limpia-Wild Rose Pass. Thus was begun 
a legend which has culminated in the bronze marker on the highway in the 
present Wild Rose Pass, a tablet placed there during Texas Centennial year, 
1936, to commemorate a place on the old trail “famed for its wealth of wild 
roses.” 

The writer has searched diligently several times for rose plants in the vicin- 
ity of Wild Rose Pass. A collection of a fruited rose was made in September, 
1940, on the south side of the Bird apple orchard about four miles below Fort 
Davis. Wild roses are difficult to find in any part of the Davis Mountains 
and, once located, they seem never to be found again. Blooms have not been 
seen by the writer, but fruited specimens have been collected in three different 
localities. Wright’s collection of a rose in the bed of Limpia Creek is not likeiy 
to be duplicated in the type locality. 

About half way down the gorge designated by Wright as the Pass of the 
Limpia is the original Wild Rose Pass (Fig. 4). On the steep slopes and cliffs 
of the gorge the botanist made several type collections. Our collections of 
September 11, 1949, contained the following from the immediate vicinity: 
Galactia wrightii, Acacia constricta Benth., Leucaena retusa Benth., Thelypodi- 


Fig. 4.—Wild Rose Pass, a legendary spot in Limpia Canyon. A remnant of the 
old trail can be seen at the foot of the slope in the left foreground. 
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Fig. 5.—Painted Camp. Here the expedition found Indians growing corn 
by irrigation from Limpia Creek. 


um wrightiu, Laphamia rupestris, Sisymbrium diffusum, an alium wrighti. 
ghtu, Laph t Sisymb d d Gal ght 


Beyond Wild Rose Pass Wright's designation of collecting localities are 
too indefinite to determine the exact type locality. Our collections of some of 
the type specimens are as follows: Hoffmanseggia stricta demissa on October 
2, 1949, about half way between Wild Rose Pass and Fort Davis; Mimosa 
dysocarpa Benth. on September 11 about one mile west of Bloys Campground; 
Hteracium rusbyi wrightii on the same date in the hills just north of Bloys 
Campground; and Bahia pedata on October 8 on a low hill of the Chispa 


Mountains about twenty miles west of Valeatine. 


At Painted Camp near the present Fort Davis Captain French saw Indians 
growing corn, using the water of Limpia Creek for irrigation much as a few 
Mexican families do today. The huts of the Indians were made of interlaced 
willow boughs. Old Fort Davis was established five years later (Fig. 5). 

With the higher mountains on the right the party traveled twenty-six miles 
westward from Painted Camp, turning two miles off the route to find water for 
a camping place. They were thus well into Merrill or Goat Canyon about five 
miles southwest of Mount Livermore. Skirting this mountain they came to a 
spring about ten miles farther, where they found their last permanent water 
for some sixty miles. 


The wagon train was here divided into four parts, one section traveling 
forward on each succeeding day. At that there was sufficient water for only 
about one-third of the animals. A little water was found at Rainwater Creek, 
an atroyo about eight or ten miles northwest of Valentine. In December of 
1948 the writer asked the ranch owner of the area if he had ever heard of 
Rainwater Creek. He knew of no such name, but he sure could stand to have 
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a Rainwater Creek around. Some other temporary water holes later were made 
into Van Horne’s Wells, a spot about one mile west of the present station of 
Lobo on the Southern Pacific Railroad. 


At Eagle Spring on the north side of the Fagle Mountains permanent 
water was found oozing slowly from the spring and was collected in holes in 
the creek bed dug for the purpose. Of the few type specimens found by 
Wright on the journey from the Davis Mountains to the Eagle Mountains 
only Iva dealbata was collected on August 28, 1949, along the highway at 


Lobo. 


From Eagle Spring the party traveled northwest with the Eagle Mountains 
and the outlying foothills on the left. After about twenty-three miles the train 
entered a canyon traversing the Quitman Mountains and through this 
traveled almost ten miles to the valley of the Rio Grande. 


On the journey up the Rio Grande Valley Bigelovia wrightii must have 
been plentiful. Wright collected the species at once after reaching the valley. 
Today clumps of plants line the highway wherever the soil is slightly alkaline. 
Our collection was made on Sepember 4, 1949. 


The expedition arrived at El Paso on September 12, 1849, exactly one 
month after reaching the Pecos River. During the following month W ‘right 
collected i the vicinity of the town, down the valley for several miles, and in 
the mountains nearby. 


The return trip along the more northerly route was begun on October 11, 


Fig. 6.—Thorn’s Spring. Water was drawn in buckets from a well in the cave. 
Concrete masonry at the mouth of the cave was built by the rancher recently. 
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1849. Water was plentiful at Hueco Tanks about thirty-five miles east of El 
Paso. Captain French comments that another thirty-five miles took them to a 
granite mountain where water was drawn in buckets from a cave. The writer 
saw the well inside the cave, powder dry the full twelve or fifteen feet of its 
depth in September, 1948. The centennial collectors visited the spot on Sep- 
tember 4, 1949 (Fig. 6). Water had filled the well and the floor of the cave. 


Rapidly the party crossed the saltine flats, skirted the southern end of the 
Guadalupe Mountains, and traveled down Delaware Creek to the Pecos River. 
Following the river on the west side, the expedition came to Horsehead Cross- 


ing in early November. 


Retracing the steps of the botanist Wright, mostly by car, but walking a 
great deal to establish points of interest and talking to various persons along 
the route were pleasurable experiences. The records above have been made in 
commemoration of the first botanist to traverse trans-Pecos Texas. 
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Poisoning Certain Undesirable Southern Hardwoods 
for Forest and Range Improvement 


Robert S. Campbell and Fred A. Peevy 


Southern Forest Experiment Station, Forest Service, 
U. S. Department of Agriculture 


Low-value hardwoods seriously interfere with timber, range, and pasture 
management on more than 200 million acres in the South. These “weed” 
trees present a real cliallenge to applied ecologists. Forest managers wish to 
control the low-quality species so as to improve the timber growing stock, 
release pines or desirable hardwoods, or prepare the site for planting pine. In 
range management, scrubby hardwoods need control to permit seeding of 
improved forage plants, to let grazing animals move about freely, and to allow 
increased growth of native forage. Volume of forage under a moderate oak 
stand, for example, is less than half that on untimbered open range, and only 
a little better than under a fairly dense pine stand (Campbell, 1946). 


Repeated cutting, grubbing, plowing, girdling, and burning have proved so 
expensive or so ineffective on many areas that there is need for a cheap, effec- 
tive means of poisoning unwanted trees and stands of sprouts. 


This paper presents the results of tree poisoning experiments in the upland 
pine-hardwoods of central Louisiana. Effects of scrubby hardwood control on 
the tree and herbaceous cover will be reported later. 


Previous WORK 


Since 1943 much research has been done on the effects of 2,4-dichlorophen- 
oxyacetic acid upon plants, but comparatively little information has been pub- 
lished on the effect of this chemical on trees and shrubs. Blanchard (1947) 
found that some brushy species in California were susceptible, but the kill was 
not always satisfactory. Egler (1947) also observed several woody species in 
Connecticut susceptible to 2,4-D spray. Stewart and Gammon (1947) killed 
wild grape and severely affected alder, willow, and many herbaceous species in 
California with a fog spray of 2,4-D in concentrations of 12 and 50 percent. 
The spray was not effective on blackberry, live oak, or baccharis, however, and 
it drifted far from the area of application. 


Two studies of chemical control of mesquite in the Southwest yielded 
results of value in experiments on undesirable southern hardwoods. Fisher, 
Fults, and Hopp (1946) in west Texas, showed that the dormant buds on the 
underground stems must be destroyed in order to kill the mesquite plant com- 
pletely. The oils, such as kerosene, acted as local poisons and killed the dor- 
mant buds and nearby roots on contact. Parker (1943), in Arizona, however, 
found that spraying with kerosene or Diesel fuel gave only up to a 50-percent 


kill. 
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Water soluble substances like sodium arsenite were found by Fisher, Fults, 
and Hopp (1946) to act as systemic chemicals, killing the buds and active 
tissues from inside the tree. Tie upward movement of sodium arsenite was 
found to take place readily through the vascular system. Downward move- 
ment was restricted by forked stems, and by areas of dead tissue. The extent 
of penetration was directly related to the iength of time the chemical remained 
in moist contact with the sapwood. When the sapwood was properly prepared 
to fit the growth form of the plant, equally effective results were obtained dur- 
ing all seasons. Applications in frills (a continuous hack around the stem) 
were successful for single-stemmed trees, but with many-stemmed mesquite it 
was best to cut the entire tree and poison the stump. The best kill was made 
by applying the sodium arsenite, either as a dilute solution poured into a shal- 
low basin dug in the soil near the base of the stem, or as a strong solution 


applied in a frill (Parker, 1943). 


The Southern Forest Experiment Station began studies on control of low- 
value hardwoods in 1929 (Bull and Chapman, 1935). Sodium arsenite proved 
the most effective of several chemicals tried, but of course is dangerous to 
handle and poisonous to animals. It was most lethal when applied at the ase 
of the tree trunk, in holes about 6 inches apart, a half inch in diameter, and 1 
inch deep (Pessin, 1942). Trees poisoned in summer had the highest mor- 
tality. 


EXPERIMENTAL PROCEDURE 


New experiments in the control of blackjack oak (Quercus marilandica 
Muenchh.) and other upland hardwoods were started in 1944 in central Loui- 
siana. Blackjack oak was selected for the major treatments because of its 
abundance. Several chemicals, concentrations, methods of application, and 
tree size classes were tried. Each treatment unit included ten trees. 


Chemicals tested were sodium arsenite, ammonium sulfamate (which makes 
up 80 percent of commercial “Ammate’’), 2,4-D, Diesel fuel, sodium nitrate, 
potassium nitrate, copper sulfate, zinc chloride, and creosote. 


Methods of application (fig. 1) included (1) cutting the tree and treating 
the stump, (2) pouring the poison in a frill on the trunk, (3) in holes 
punched in the base of the trunk with a special ax, (4) or in a basin scooped 
in the soil around the trunk, or (5) spraying the solution on the foliage of 
sprouts and small saplings. 


The basin method was discontinued after it was found to give very poor 
results. “Cups”—notches on the trunk made by taking out a chip with two 
strokes of an ax—were added in 1946 as being more practical than the hole- 
punching ax. 


In 1946 and 1947, the most promising treatments were included in further 
experiments to determine the effect of season, to test various dosages, to work 
out effective field methods of actual control, and to study costs and the effect 
of the chemicals on other tree species. These tests are continuing. 


Effects of poisoning are measured in terms of average crown kill, percentage 
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CHEMICALS AND CONCENTRATIONS 


Ammonium sulfamate and sodium arsenite were by far the most effective 
poisons. A characteristic set of comparisons for chemicals applied in holes 
spaced 6 cae apart around the base of the tree is given in Table 1. Two 
years after they were applied, both ammonium sulfamate and sodium arsenite 
had achieved nearly complete average crown kills. The ammonium sulfamate, 
applied as dry crystals, had several advantages, however: (1) it completely 
killed the tops of more trees, (2) a much smaller perecntage of the trees 
sprouted at the base, (3) such sprouts were fewer than on trees poisoned with 
sodium arsenite, and (4) were sickly and small—only 1.4 inches high, as com- 
pared to more vigorous sprouts 13.5 inches high on trees poisoned with sodium 
atsenite. This difference in sprouting is not of great importance to the forester 
who needs only to reduce temporarily the competition to fast-growing loblolly 
or slash pine seedlings. But it may mean success or failure for slower-starting 
longleaf pine in the grass stage and alsc for range seeding, pasture clearing, 
and maintenance of brush-free rights-of-way and landing fields. 


TABLE 1.—Effects of chemicals applied in September 1945 in holes on blackjack oak 
trees 2 to 8 inches in diameter at breast height, and examined July 1947. 


| _Crown kill Es Basal sprouts 
; Average |Trees with} Trees Average | 
8 
Chemical all | complete | with per Average 
trees [crown kill| sprouts | tree | _height 
Percent Percent Percent Number Inches 
Ammonium sulfamate 
99 85 15 0.6 1.4 
Sodium arsenite 
(613% solution) ........................ 95 57 48 1.6 13.5 
2,4-D (0.88% solution) ............. ae 0 40 1.2 6.8 
Trace 0 40 2.2 8.3 
Creosote .......... . 8 0 0 — 


These significant advantages of ammonium sulfamate held true in experi- 
ments on hundreds of oaks of all sizes poisoned in many different ways 
between 1945 and 1947. Diesel fuel and creosote caused leaves to die and fall 
a few weeks after treatment, but 2 years later few visible effects remained, 
except that basal sprouting had been stimulated on some trees. Sodium aitrate, 
potassium nitrate, copper sulfate, and zinc chloride gave about the same poor 
result. 


Treatments with 2,4-D were disappointing also. Summer, fall, and winter 
applications in concentrations up to 2 percent gave only a very low crown kill 
Spring was the best season for treating: many other workers have found that 
2,4-D is most effective on actively growing plants. Even in spring, however, 
crown kiil was only 33 percent with a 1 percent solution of ammonium 2,4-D 
acetate applied in cups chopped at the base of the tree trunk. 
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In contrast, ammonium sulfamate crystals in ground-level cups gave prac- 
tically a complete crown kill at any time of the year. New basal sprouts were, 
however, slightly more vigorous for treatments in spring (April) than at any 
other season. Sodium arsenite gave a very poor crown kill in winter (42 per- 
cent when applied in cups in January 1947), but did about as well as ammon- 
ium sulfamate at other seasons—except, of course, that basal sprouting was 
somewhat more vigorous. It seems that hardwoods are killed more readily 
during droughty periods than when rainfall is ample, but this 1s hard to prove. 


Concentration of the chemicals deserves perhaps more attention than it 
has received. Ammonium suifamate crystals are hygroscopic, and are almost 
completely taken up by the tree from a cut surface within 24 hours. In 1946, 
crystals were compared with 25.9 percent and 15.5 percent water solutions of 
ammonium sulfamate applied in cups. Tree kill was progressively less as the 
concentration decreased. Crown kill was 98, 64, and 37 percent, respectively, 
for the crystals, the 25.9 percent solution, and the 15.5 percent solution. 

In spray form, too, the greater killing power of concentration showed up. 
Table 2 records test results in which the average crown kill on blackjack oak 
sprouts was 94 percent from spraying with 25.9 percent ammonium sulfamate 
solution, as against 67 percent crown kill from a 15.5 percent solution. 


It is this effect on concentration that may ultimately yield results from 
some form of 2,4-D in hardwood control. Limited tests in July of 1945 and 
1946 showed a progressively higher crown kill of sprouts as concentration of 
the spray increased. An 0.18 percent solution had almost tio eflect; a 2 per- 
cent solution achieved a 45 percent kill. A 2 percent solution of ammonium 
2,4-D acetate gave a 63 percent crown kill (Peevy, 1947). Some workers have 
obtained good results by using 2,4-D in concentrations up to 50 percent. 


TaBieé 2.—Effects of chemicals sprayed September 1945 on blackjack oak sprouts 
under 2 inches in diameter at breast height, and examined July 1947. 


Crown kill New sprouts at base 
Average | Stems with | Stem: with | Average 
Chemical all complete new per Average 
stems crown kill | sprouts stem height 
Percent Percent Percent Number Inches 
Ammonium sulfamate 
(25.9% solution) -............. 94 71 40 4.9 11.4 
Ammonium sulfamate 
(15.5% solution) .............. 67 17 63 1.9 8.9 
2.4-D (0.88% solution) ...... 24 0 45 1.6 4.1 
0 0 22 1.0 8.5 


METHODS OF APPLICATION 


Tree crowns were killed effectively when sufficient lethal poison was applied 
in either cups or frills. In the initial experiment in 1945, chemicals were 
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placed in holes punched in the base of the tree trunk. In 1946, to allow better 
control of dosage, this method was largely replaced by the cup. Results with 
ammonium sulfamate crystals in cups and frills and applied to the stump of 
freshly cut trees are shown in Table 3. 


The average crown kill was not significantly different for cups or frills, but 
there were measurable differences in number, size, and vigor of basal sprouts. 
The excellent crown kill with frills was. typical of both ammonium sulfamate 
and sodium arsenite treatments. In fact, check frills without poisoning caused 
from 7 to 65 perceat crown kill, but allowed profuse sprouting. 


Other chemicals showed the same trends as ammonium sulfamate: higher 
crown kili, but more and larger basal sprouts with frills than with cups. 


The reason is suggested in the summary of prevalent opinion by Curtis 
(1935). He points out that the translocation of nitrogen products is cut off 
by ringing and that an increased supply of carbohydrates relative to that of 
nitrogen tends to reduce shoot elongation above the ring or frill, and an in- 
creased supply of nitrogen relative to carbohydrates favors shoot elongation 
or formation from dormant or adventitious buds below the ring or frill. Even 
the addition of a poison to the frill does not always stop sprouting, for the 
downward movement of systemic poisons apparently is very slow. 


TaBLe 3.—Effects of various methods of applying ammonium sulfamate crystals on 
blackjack oak trees treated July 1946 and examined July 1947. 


Crown kill Basal sprouting 
Method Average | Trees with Trees with Average 
of all complete new per Average 
application trees crown kill | _ sprouts tree height 
Percent Percent Percent Number Inches 
98 0 0 


. 100 37 3.0 
30 4.1 


Stump (check) ................ — - 100 9.3 27.6 


When cups are chopped about 6 inches apart around the tree trunk, the 
injection of a strong poison like ammonium sulfamate kills much active tissue 
and apparently slows down the movement of materials, seriously weakening 
both the crown and root systems. 


This retardation is undoubtedly brought about in part by the forming of 
tvloses and blocking of xylem vessels (Marts, 1947). The weakened tree 
usually dies the second year. 


Where it is necessary to cut the trees, an immediate application of ammon- 
ium sulfamate to the freshly cut stump will prevent or drastically curtail 
sprouting (Table 3). All untreated blackjack stumps cut in July 1946 
sprouted prolifically to an average height of 27.6 inches in one year. Only 30 
percent of the treated stumps sprouted, and the sprouts were weak and aver- 
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aged only 0.6 inch high. Where application of the poison was delayed several 
days, the sprouting was practically as prolific and vigorous as on untreated 
stumps. 

Neither sodium arsenite nor 2,4-D was particularly effective in the stump 
treatment. 

Ammonium sulfamate was also more effective than other chemicals when 
sprayed on blackjack oak sprouts (Table 2). Both 2,4-D and creosote were 
more effective on sprouts than when injected into trees, but still did not give 
as high a crown kill as even the 15.5 percent ammonium sulfamate solution. 

Spraying seems most effective if done in spring. Both ammonium sul- 
famate and 2,4-D gave a much higher kill when applied to the fresh, tender 
leaves of blackjack oak sprouts in April than when sprayed on the tough, 
mature leaves in summer or fall. 

TREE SIZE 

Ammonium sulfamate crystals were applied to four sizes of blackjack oaks, 
with the results shown in Table 4. Crowns were completely kiiled on ail 
trees up to 4 inches d.b.h., and very nearly killed in the 4- to 8-inch class (fig. 
2). The average crown kill of 73 percent for trees larger than 8 inches is good 
for this size. Furthermore, several additional trees died in the late summer of 
1947, after the data shown in Table 4 were recorded. Basal sprouts were 
larger and more numerous on the small saplings 1 to 2 inches d.b.h. and in the 
trees over 8 inches, but none of the sprouting was really serious. In fact, by 
the second year many of the first-year sprouts were dead, and all the living 
ones were either small and abnormal, or sickly and dying. 

The same general trend as to tree size class was found with other poisons 
and methods of application, although results were not too consistent. It may 
well be that with the larger trees the dose of chemical was insufficient. 


TABLE 4.—Effects of ammonium sulfamate crystals applied in holes on blackjack 
oak trees of various sizes, treated September 1945 and examined July 1947. 


| Crown kill | Basal sprouting 
Tree size | Average | Trees with| Trees with! Average 
class d.b.h. all complete new | per Average 
(inches) _ trees crown kill sprouts tree | _ height 
Percent Percent Percent Number Inches 
100 100 50 3.1 5.1 
99 70 10 6 1.3 


OTHER SPECIES 
Hardwoods vary considerably in their resistance to poisoning. Species 
relatively easy to kill are sweet gum (Liquidambar stryraciflua L.) and willows 
(Salix spp.). Upland species intermediate in their susceptibility, in addition 
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Fig. 2.—Dead blackjack oaks one year after poisoning with ammonium sulfamate, the 
most effective poison tried on this species so far. 
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to blackjack oak, are bluejack oak (Quercus cinerea Michx.), post oak (Quer- 
cus stellata Wangenh.), dwarf post oak (Quercus stellata margaretta (Ashe) 
Sarg.), and turkey oak (Quercus laevis Walt.). The more difficult species 
include hickory (Carya spp.) and persimmon (Diospyros virginiana L.). 

Sweet gum trees were killed quickly by ammonium suifamate crystals in 
cups in August 1946 with practically no basal sprouting a year later. In con- 
trast, hickory trees reacted slowly to the poison, crown kill was incomplete, 
though ranging up to 90 percent, and there was some basal sprouting. 


Sweetgum sprouts likewise were killed when sprayed with 25.9 percent am- 
monium sulfamate solution, with only weak basal resprouting. Hickory 
sprouts were also killed back to the ground but grew new basal sprouts 5 to 
10 inches high in 1 year. Kill was more nearly complete with a 30.0 percent 
ammonium sulfamate solution. Maisenhelder (1948) in experiments on bitter 
pecan (Carya aquatica (Michx. f.) Nutt.), in bottomland hardwoods of Mis- 
sissippi, concluded that sodium arsenite was the most effective poison, although 
ammonium sulfamate ranked a close second. 


FreLp APPLICATION 


Present recommendations are to space cups not more than 6 inches apart 
around the base of the trunk. Two cups are sufficient for trees up to 6 inches 
d.b.h., but larger trees require more. An additional cup is needed for about 
every 2-inch increase in diameter. One level tablespoonful of ammonium sul- 
famate crystals is sufficient in each cup. Ammonium sulfamate is not poison- 
ous to livestock nor dangerous to handle. However, prolonged contact ot the 
substance on the skin should be avoided. To prevent corrosion, metal con- 
tainers should be carefully rinsed and coated with light oil after use. 


It is important to make cups as close to the ground as possible, as basal 
sprouting is practically always below the point of application. In winter, how- 
ever, good kills were obtained even with cups 30 inches above the ground. 
Apparently, the poison moves downward into the roots more readily in winter 
than in summer. 


At 18 cents per pound, the cost of ammonium sulfamate for treating trees 
1 to 3 inches in diameter is 0.6 cent per tree, 1.1 cent per tree for those 3 to 6 
inches d.b.h., and 2.2 ceints for those 8 to 10 inches in diameter. In timber 
stand improvement, an acre with 100 undesirable trees 1 to 8 inches in diam- 
eter can be treated for $1.00 to $1.25, not including labor. Labor usually costs 
slightly more than the chemical. A fairly dense stand of sprouts from 1 to 3 
feet high can be sprayed at a cost of $10.00 to $15.00 per acre for material. 
Further study promises to reduce these costs. In bulk purchases, the chemical 
can be had for considerably less than 18 cents per pound. 


Forest and range managers, in using ammonium sulfamate on certain 
plants, need to know how the poison affects other vegetation and animals. 
When applied to individual “weed” trees in holes, cups, or frills, the chemical 
is very selective and poisons only the tree to which it is applied, although 
occasionally a nearby tree of the same species will be affected through a root 
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graft. When used as a spray, however, ammonium sulfamate is not selective, 
and injures ail vegetation with which it comes in contact. 


Ammonium sulfamate is rarely applied in forest, range or pasture work in 
sufficient strength to cause soil sterility. However, the manufacturer reports 
that if heavy applications are used and soil sterility does occur, the condition 
will usually disappear in an “‘over-winter” period. 


Ammonium sulfamate apparently is safe to use on wild lands without dam. 
age to domestic livestock or wildlife. It has been fed to several kinds of 
laboratory and farm animais with little toxic effect, except in large dosages. 
Raynor and Britton (1943) classed this nerbicide as relatively nontoxic to 
animals. 


The ecologist is interested in the long-time effects of poisoning certain 
species of trees, shrubs, or weeds. Experiments now in progress at the South- 
ern Forest Experiment Station and elsewhere, in time will yield considerable 
information on these points. In any event, the poison is merely a tool that 
should be used wisely by the land manager to bring about improved species 
composition or growth in the forest, range, or pasture. 


SUMMARY 


Poisoning of blackjack oak and other low-value upland hardwoods is being 
studied in a series of experiments begun in central Louisiana in 1944. 


Of several chemicals tested, ammonium sulfamate (making up 80 percent 
of commercial Ammate) gave best results both when injected into trees and 
sprayed on sprouts. It does not poison livestock and is safe to handle, although 
prolonged contact with the skin should be avoided. It gave practically a com- 
plete crown kill at all times of year on blackjack oak, with a minimum of basal 
sprouting. 

Sodium arsenite was almost equally effective in killing tree crowns in sum- 
mer and fall, but it permitted more vigorous sprouting, and is dangerous to 
both humans and livestock. 


Compounds of 2,4-D gave varied results, but showed sufficient promise, in 
concentrations up to 8 percent sprayed on sprouts, to justify further work. 

Creosote, Diesel fuel, copper sulfate and similar salts gave only a poor kill 
of trees and sprouts. 


Holes punched at the base of the tree are a fairly good way of applying the 
poison, but “cups” chopped into the trunk near the ground allow a better 
dosage. Poison put in frills effectively kills tree crowns, but allows more basal 
sprouting than cups. Cutting the tree and immediately spreading ammonium 
sulfamate over the cut surface 1s effective where land is to be cleared. Spray 
is effective on sprouts but is expensive. Also, saplings appear more likely than 
larger trees to sprout after the main stem is killed. 


Blackjack oak trees may be poisoned at any season with ammonium sulfa- 
mate in cups, but winter gave best results, even when cups were up to 30 inches 
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above ground. Sodium arsenite was not effective in winter. 2,4-D was most 
effective on trees in spring. Spraying also gave a higher kill in spring than at 
other seasons. 
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Phyllotaxy 


Albert Chandler 
Kirkwood, St. Louis County, Mo. 


Phyllotaxy is the neglected child of the botanical family. No standard keys 
employ the clockwise or contra-clockwise spiral to separate a group, though 
that character alone would enable a paleobotanist to distinguish fossils of Cof- 
fee Tree and Sumac, which otherwise look alike. Even the simpler forms of 
leaf-arrangements are treated indifferently. For example, in the:r <even h edit cn 
of Gray's Manual, Robinson and Fernald say that the leaves of Broussonetia 
are alternate; but five minutes in a herbarium would prove that, though alter- 
nate below, these leaves are often opposite above, especially in male plants. 
Britton and Brown repeat that blunder. Both these texts are sketchy in de- 
scribing the leaf arrangements of Jerusalem Artichoke, alternate, opposite or 
whorled, one of the few plants in which the spiral may be either clockwise or 
the reverse. 


Leonardo of Pisa, “the greatest mathematician of all the Middle Ages,” 
(Prof. David Eugene Smith, The History of Mathematics, p. 215) probably 
never heard of botany, conchology, or genetics; yet his Fibonacci Series domi- 
nates phyllotaxy after 7CO years, has recently amended the Mendelian laws in 
cases of inbreeding, was applied to conch shells long ago, and suggests today 
that there may be latent harmonies in the scheme of things yet to be explored. 


The testimony of the wood expert, in the Lindbergh kidnapping case, 
tracing the fragment of a ladder to its source, convicted the murderer and sent 
him to his execution. It also showed that there are approaches to identification 
outside of the familiar keys. Perhaps the tabulations below, and the conven- 
tionalized graph, will stir interest in a neglected subject. 


THE SERIES 


Degrees Examples 
between nodes 
Whorls 1/2 Leaves 180 Elm, Grass, Pawpaw—alternate. 


Ash, Philadelphus—opposite. 
Catalpa*—whorled or opposite. 
Mulberry—variable. 


Alder,* Filkert—clockwise. 
Birch, Tovara—contraclockwise. 
Sedges, monocots in general. 
Yucca, but inflorescence 2/5. 


Fach numerator, below, is the sum of the two above it: 


Each denominator is the sum of the two above it; thus 1 plus 1 and 2 plus 3, above 
produce the next possible leaf arrangement: 


See pith reaching toward nodes: Clorox will improve visibility. 
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144 Oak,* Sassafras, Spiraea—clockwise. 
Amorpha, Coffee Tree, Rose—contra-clockwise. 
Jerusalem Artichoke, Persimmon—both. 


135 Holly—clockwise. 
Ginkgo, Mullein—contra-clockwise. 
Sycamore—variable. 

138.45 Erigeron—clockwise. 


White Pine—contra-clockwise. 


137.14 Goldenrod. 


THE 
FOUR 
DISCERNIBLE 


ARRANGEMENTS 
Degrees 


180 
case, 
sent 2/5 144 
tion 135 

ven. 

8/21 1/3 120 

INTER J NODES 

e 
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Now taxonomy retires and pure mathematics proceeds because, 1. Stem- 
twisting makes measurements beyond 4 increasingly untrustworthy; 2. Inter- 
vals between nodes, below, approximate as they run out to infinity in a librating 
extension. After swinging first from 180 to 120 degrees, the pendulum gradu- 
ally trembles to rest: 


DEGREES OF CIRCUMFERENCE 


13/34 137.64 137.45 
21/55 
34/89 137.57 137.50 
55/144 
89/233 137.5152 137.50666 
144/377 
233/610 137.5081 137.50759 
377/987 
610/1597 137.50782 137.50774 
987/2584 
1597/4181 137.50777 137.507760 
2584/6765 
4181/10946 137.507765 137.507763 
6765/17711 
10946/28657 137.50776421 137.50776397 
17711/46368 | 
| 
| 
| 


Circa 137.5077641 
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Book Reviews 


Precis DE ParasrroLocig. By E. Brumpt. Sixth Edition. Masson et Cie, Paris. 1949. 
Two Volumes, xii+-2138 pp., illustr. 7700 fr. 


Practically every parasitologist of the present generation in America has gained much 
of his basic understanding of his chosen field and secured his experience in reading French 
is a doctoral requirement through contact with the Précis de Parasitologie. To all of 
these, the name of Emile Brumpt is intimately familiar because his Précis has held an 
unique place in the available literature. Although there have been highly satisfactory 
specialized texts in the varied aspects of parasitology, no other work provides such a com- 
prehensive coverage of the entire field. 

When the first edition came out in 1910, it was regarded so significant that the 
renowned Raphael Blanchard wrote the preface for it. He there referred to the revolu- 
tion in medical science which resulted from the rapid expansion of the field of tropical 
medicine. With the breakdown of earlier barriers, that expansion has continued until the 
scientific world has become acutely aware of the importance of tropical diseases as a 
world problem. 

In 1949, Professor Brumpt brought out the current sixth edition of his Précis de 
Parasitologie in two volumes of approximately the same number of pages as the fifth edi- 
tion but the page size is greatly increased (from 3 9/16 by 6 1/8 to 4 11/16 by 7 1/2 
inches) Research programs started in World War II have added greatly to the fund of 
information available on diseases distinctive of the tropical countries. ations like the 
United States, which never had extensive colonial interests in the tropics, became con- 
cerned about the diseases to which their troops were exposed and inaugurated extensive 
programs of fundamental research as well as investigations into the control of these di- 
seases unfamiliar to the physicians trained exclusively in medicine for the North Temperate 
Zone. The result has been the appearance of a voluminous literature which Professor 
Brumpt has made an honest effort to evaluate in his present book. As a reference work it 
has highest values. Many diseases of obscure nature are here treated in the light of the 
best available information about them. _ 

In his taxonomic treatment, Professor Brumpt has leaned to the conservative side, 
often using specific and general names because they have become familiar in the literature. 
Probably for the same reason, some of the major groups are treated in the taxonomic 
crientation of a generation ago. For a fundamentally basic reference work this attitude 
does not constitute a serious defect. 


The work goes far beyond a mere series of compilations from the literature. The 
wealth of the author’s personal experiences in the tropics and in other areas is ably pic- 
tured in a single paragraph in the preface. There he speaks of his extensive travels in 
1935 and 1936 in China, Japan, Indochina, Siam, Malaysia, Ceylon and the Egyptian 
delta; in 1937 in Greece, Turkey and Syria; in 1938 accompanied by his son Lucien, 
in Mexico, Martinique, Guadeloupe, Panama, Colombia, and Venezuela. Many of the 
photographs showing epidemiology were secured during these travels. In fact, of the 1305 
text figures 220 are new in this edition. 

The preface also emphasizes the importance of new drugs and new chemicals in the 
treatment and control of diseases and their vectors and outlines the progress in perfecting 
culture techniques. In a rapidly moving review, he sketches the development of the major 
fields of knowledge of the organisms associated with disease. These are treated in detail 
in the body of the text. 


This work is so comprehensive and extensive in its treatment of the field of parisitol- 
ogy that there would be no point in an attempt to list the contents. It is a reference work 
which all biologists and especially workers in parasitology and tropical medicine will find 
of inestimable value. It is fully indexed and under each topic there are numerous sub- 
headings which facilitate the locating of desired information —H. J. WAN CLEAVE, Uni- 
versity of Illinois, Urbana. 
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THe Mayrties oF Fioripa. By Lewis Berner. University of Florida Press, Gainesville, 
Florida. 1950. 267 pp., 19 maps, 88 figs., and 24 plates. (University of Florida 
Studies, Biological Science Series, Vol. 4, No. 4.) $5.50. 


This volume is an excellent comprehensive account of the mayflies or Ephemeroptera 
of Florida, with 48 species and forms listed for the state. Some of them are represented 
by unassociated immature stages designated Ly letters. A key is given for the recognition 
of both adults and nymphs. The single key to the families, genera and species of the 
entire Florida fauna precedes the discussion of the taxonomic characters and is illustrated 
with very helpful line drawings. The treatments of the individual genera and species con- 
tain a wealth of interesting material on taxonomic characteristics, distribution, habits, and 
ecology. The wealth of material given on the ecological preferences and detailed habitat 
descriptions are not only interesting but will be extremely helpful as collecting hints to 
the beginning student of mayflies. 

The introductory chapters of this book are also extremely interesting. The author has 
brought up to date an historical review begun by Morgan in 1913 of the workers in the 
field. An account is presented of the primitive and specialized characters in the order 
Ephemeroptera in which is brought out the highly specialized nature of existing forms. 
The two sections dealing with a comparison of Florida mayflies with the northern fauna 
and with zoogeography summarize the relation of the Florida species to those of other 
regions. The author points out that the fauna of Florida is mostly of southern origin 
and probably is the result of migration of continental forms into the Florida peninsula, 
with no evidence of endemic species of great geologic age. 

Of general interest to collectors of aquatic organisms are the two chapters on climatic 
divisions of Florida and the habitats of Florida mayflies. This fine summarv gives a great 
deal of pertinent information about rivers, lakes, swamps, and springs in Florida, includ- 
ing the physical characteristics of the habitats and something of their origin and longevity. 

The book is an excellent job of printing and features a series of full plate illustrations 
of both adults and nymphs of many species, prepared by Miss Esther Coogle-—HERBERT 


H. Ross, Illinois Natural History Survey, Urbana. 


Wine to Winc. By E. H. Ware. Harper and Brothers Publishers, New York and 
London. 1946. 159 pages, 26 text figures, 16 plates. $2.75. 


Why do bird-watchers watch birds? Because, says the author of these “Bird Watching 
Adventures in 5 Countries,” it gratifies the collecting urge that is in us all simply to collect 
memories—memories “of new species, of unusual numbers, of scenes of especial beauty, of 
the thrill of seeing rare birds.” 

All of these things were suddenly to become E. H. Ware’s in new measure when he 
left his home county of Devon to join the R. A. F. and to begin a five-year tour as a 
radio mechanic, that took him to Scotland, North Africa, Corsica, and Sardinia. This 
little volume is, in more than one sense, the catalogue of his “collection”; and that is the 
greatest obstacle to its complete success. The author has looked at the scenes through 
which he passed with an alert intelligence. He has set down what he has seen with enthu- 
siasm for his subject and with literary skill. And he has caught with his camera some fine 
photographs of birds and landscapes. Yet, however much we ourselves may share the 
same motives that inspire his ornithological adventuring, and however much we may admire 
his lack of pretense in defining them, the collecting of bird memories remains a uniquely 
personal thing, whose real quality of allure can never be savored secondhand. A coilector 
of names to add to a list instinctively measures the value of each species by its rarity in 
his own experience. And his most prized recollections, being the product of glimpses 
rather than a long familiarity, are the very thing he is least equipped to write about in a 
satisfying way. Mr. Ware has given us some excellent ornithological passages and in- 
cluded some intriguing bits of observation, such as the incident of the gull that contended 
with an army biscuit as though it were a clam; but too many of the birds in his book are 
mere two-dimensional animations of the pictures in a bird guide. 

This difficulty is, of course, enhanced for us by the fact that the author is writing 
from a British point of view and often in terms of unfamiliar simile. I suspect that his 
Passages on birds may have a much greater appeal to his countrymen, who may find in 
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them a mirror of their own memories and who may be stirred by the mere thought of those 
casual strays from across the Mediterranean whose very names have become legends in 
England. But less fortunate bird enthusiasts who do not know to begin with that a Twite, 
for instance, is something with wings, will know little more than that when Mr. Ware has 
told of it. Even the most ornithologically-minded American readers will, I think, find their 
interest. perversely quickening when the narrative turns from birds to tell of the more 
human side of soldiering in far places in the wake of war, as it does both frequently and 
well.—Ropbert J. NEwMAN, Museum of Zoology, Louisiana State University, Baton 


Rouge, La. 


THe Fucut oF Birps. Analyzed through slow-motion photography. By John H. Storer. 
Cranbrook Institute of Science, Bulletin No. 28, Bloomfield Hills, Michigan. 1948 


xv-+94 pages, 176 figs. $2.50. 


This little volume will have wide appeal, not only to the professional ornithologist, but 
to the layman as well. As one recent visitor who saw the book on my desk put it, “this 
is a fascinating book; the photographs alone make it worth having.” To anyone who has 
watched birds in flight, this work is enlightening and will put meaning into what before 
might have been simply an enjoyable pastime. 

In non-technical language Mr. Storer presents the usual and unusual about how birds 
fly. Following a foreword by Ludlow Griscom and a very brief introduction, the book is 
divided into three main chapters: The Bird and the Air, The Bird’s Flying Equipment, 
and Flight. In the first of these chapters the essentials of aerodynamics are explained. In 
ten short pages Mr. Storer clearly compares the bird and an airplane as regards character- 
istics of the air, lift, pressure distribution, tip vortex, aspect ratio, factors affecting lift and 
drag, slots, and flaps. 

The second section, dealing with the bird’s flying equipment, discusses the feather, the 
wing, the propeller, and wing adaptations. Here the reader will learn how a feather is 
intricately constructed and the use of each of the feather’s parts as well as the functions 
of the different groups of feathers. The wing of a bird is a complex mechanism. It serves 
as a wing for supplying the necessary lift, from the shoulder to the wrist. In addition, the 
outer half of the wing, from wrist to the tip, acts as the propeller and can be controlled to 
vary the shape and pitch or even go into reverse or become a helicopter blade. 

The last and most important section of the book is that on flight. This chapter con- 
sists mainly of sequential photographs with accompanying explanatory text. Most of the 
photographs were made with a high speed millimeter movie camera. To some persons 
several of these photos may seem slightly blurred, but to those who have had experience 
in attempting to photograph flying birds with high speed cameras in conjunction with tele- 
photo lens the illustrations are remarkably well done. In this chapter Mr. Storer elaborates 
on the mechanism of normal flight and continues to consider some flight specializations 
such as the wing of the hummingbird, which seems to be all propeller, the ability of wood- 
peckers and nuthatches to glide into an upright landing position against a tree trunk, and 
the different wing timing of the chimney swift. Next the varied devices for balance and 
control are cited. A tail of a bird is used not only to steer, but may act as a brake, form 
a slot behind the wing, or supplement the wings as a lifting surface. Some of the most 
interesting aspects of bird flight take place in the moments of take-off, landing, and 
maneuvering. A wood ibis becomes a helicopter to accomplish a fast rise, some other 
birds require long runs to get into the air, and still others, such as egrets, catapult them- 
selves into flight. Landing requires the most precise control, especially by long legged birds 
and in gusty winds. 

Soaring and gliding have perhaps aroused more interest and speculation than any 
other of the bird’s powers in the air. Here Mr. Storer discusses air currents and differ- 
ences in wing construction between oceanic gliders (long, narrow, pointed) and land gliders 
(broad, rounded, slotted). 

The book is completed with brief discussions on formation flying, flight speed (the 
fastest bird recorded is the duck hawk at 180 miles per hour), maneuverability, and back- 
ward flight. Wing loading of birds of different sizes and living habits, speed and wing 
loading, and speed of birds under various conditions are summarized in separate tables. 
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An abbreviated glossary is useful to the layman in clarifying some of the terms used. 

The printing and binding are simple and yet attractive. In only one place was a defect 
noted, the two columns of photographs on page 41 are in reverse order. The took will be 
of much value to the professional, student and layman alike-—R. L. Livezey, Universi:y 
of Notre Dame, Notre Dame, Indiana. 


birps AND THEIR ATTripuTEs. By Glover M. Allen. Marshall Jones Company, Fran- 
cestown, New Hampshire. 1948. Fourth Printing. xiii+-338 pages, 50 figs. $4.00. 


The late Dr. Glover M. Allen’s Birds and Their Attributes was first published in 
1925. It became, and has remained to some extent, a basic reference work for students of 
avian biology. This, the fourth printing, remains unchanged from the previous printings 
and hence, needs little comment. It is an old book revived by the publishers without being 
revised. Herein lies the book’s shortcomings. Although the material is basically sound, so 
much of it is now outdated that the interested person will turn elsewhere for more com- 
plete information. Especially is this true of the chapter on nomenclature and classification. 
This chapter still follows the 1909 arrangement of Knowlton and Ridgway.—R. L. Live- 
zeY, University of Notre Dame, Notre Dame, Indiana. 


A Brier BioLtocy. By James Watt Mavor. The Macmillan Co., New York, N. Y. 
1949. xxviiit+427 pp., 219 figs. $4.00. 


Designed as a text for a one semester course in general biology, this book is a con- 
densation of the author’s popular General Biology and follows the same plan and sequence 
as the larger work. This condensation is achieved by omitting some chapters entirely and 
by cutting others; i.e., the longer text devctes some 73 pages to the subject of evolution 
which is compressed to 25 pages in the shorter volume. The questions at the end of the 
chapters have been omitted but a synoptic table of the plant and animal kingdoms as well 
as a glossary of scientific terms have been retained. 


While it is gratifying to see in a work of this kind, Dutrochet given credit for his 
contributions to the development of the cell theory (p. 29), one wonders why Pavlov’s 
name was not mentioned in connection with the description of his classical experiment on 
the conditioned reflex (p. 284). Although it is true that throughout the text all but one 
of the direct quotations from the works of others are duly credited to their proper sources, 
in this single exception (p. 329) is encountered the sorry practice of prefacing a direct 
quotation with only the dubious phrase “‘a noted authority states.” 


To say that the biceps brachit inserts on the humerus (p. 236) is an obvious error 
and equally erroneous are the assertions that the starfish lack a blood vascular system (p. 
210) and that the lungfish have cartilaginous skeletons (p. 357). It seems confusing and 
inaccurete to equate the terms “yolk” and “‘cell’’ as is done in the statement “. . . when ‘it 
(the yolk) leaves the ovary it consists of a single large cell” (p. 31). And a Lamarckian 
interpretation of evolution can too easily be drawn from such a remark as “Increased size 
and complication of structure have led to the development of a circulatory system 


(p. 186). 


The text is attractively printed and nicely illustrated. A little heaviness on the side of 
mere descriptive listings of forms and their structures might be offset by greater stress on 
functional aspects of morphology and the interrelationships of forms.—P. S. STOKELY, 
University of Notre Dame, Notre Dame, Indiana. 
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